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The  main  body  of  this  report  lists  dielectric  constant  and  loss  data  on 
materials  measured  in  this  laboratory  In  the  period  1 July  1974  through 
31  Decc  iber  1976,  together  with  meaaurements  techniques  and  calculations. 

The  Index  following  the  data  section  la  Intended  to  be  a complete  reference 
to  dielectric  meaeurement  data  of  this  laboratory  to  date. 


PREFACE 


The  dielectric  constant  and  loss  data  presented  in  this  report  were 
measured  at  the  Laboratory  for  Insulation  Research  of  the  Massachusetts 
Institute  of  Technology,  Cambridge,  Massachusetts,  by  W.  B.  Westphal.  This 
work  was  performed  between  1 July  1974  and  31  December  1976  under  Contract 
F33615-75-C-5020,  Project  No.  7371,  Task  No.  73710126,  for  the  Air  Force 
Materials  Laboratory. 

A technical  report  dated  December  1975  presents  data  on  materials 
measured  in  the  early  part  of  this  contract.  This_final  report  includes  data 
measured  through  December  31,  1976.  The  index  following  the  data  section 
refers  to  early  data  reports  and  uses  the  prefix  9-  for  pages  of  the  present 
report.  The  data  section  does  not  generally  include  measurements  on  research 
samples  under  development  by  or  for  the  Air  Force  Materials  Laboratory. 

This  report  was  submitted  by  the  author  for  publication  in  March  1977, 

The  work  was  administered  under  direction  of  the  AF  Materials 
Laboratory,  with  Mr.  John  C,  Olson  (AFML/LPJ)  acting  as  project  eiigineer. 
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MEASUREMENT  TECHNIQUES 


The  basic  measurement  techniques  using  bridges,  reentrant  cavities, 
standing  waves,  and  dielectric-filled  cavities  have  been  discussed  in  previous 

•k 

reports.  During  the  present  contract  period  we  have  used  new  measurement 
techniques  as  follows: 

1.  The  use  of  large  (>  1-inch  diam.)  silver-coated  cylindrical  specimens 

contained  in  copper  sheath  immersed  in  an  oil  bath  instead  of  an  air  oven. 

Uniform  temperature  makes  possible  resolution  to  better  than  0.01%  for  determi- 
nation of  temperature  coefficient  of  dielectric  constant.  The  absolute 
accuracy  is  limited  to  about  0.1%  by  uncertainties  in  the  iris  correction. 
Examples  of  these  measurements  are  shown  on  pages  12  and  19  of  AFML-TR-74- 
250,  Pt.  II. 

2.  The  use  of  a thin  coax  washer  in  the  center  of  a dielectric-filled 

coax  sandwich  cavity.  In  the  data  reported  herein  for  Corning  Glasses  7052 
end  7056,  two  coaxial  caps  of  Dyiiasil  4000  completed  the  symmetrical  package. 
Losses  were  measureable  through  the  softening  point,  but  dielectric  constant 
calculationa  bad  not  been  developed  at  the  time  of  these  runs. 

3.  The  use  of  a thin  (<  1-ma)  disk  sample  to  extend  the  loss  range  for 

TE  cavities.  The  data  on  Niberlox  in  the  present  report  was  obtained  with  this 
arrangement . 


Tech.  Rep,  182,  Lab.  Ina,  Raa.,  Contract  AP33(6l6)-8353,  October  1963;  Tech. 
Rep.  201,  Lah.  Ina.  Rea.,  Contract  AF33(616)-8353,  October  1966;  AFlCL-TH-66- 
28,  Lab.  Xns.  Rea.,  Contract  AF33(615)-2199,  January  1966;  AF  ML-TR-70-X38, 
Ub.  Ine.  Rea.,  Contract  F33615-67C-1612,  July  1970.  AFML-TR- 71-66,  Ub. 
Ina.  Rea,.  Contract  F33615-70C-1220,  April  1971;  AFML-TR-74-230,  Part  II, 
Lab.  Ina.  Rea.,  Contract  F33615-71'-C-1274,  Decc^er  1975. 
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4,  The  use  of  sandwich  cavities  with  thick  samples  to  increase  the  loss 
rr-nge.  For  the  sample  of  AS~3DX-176  of  woven  silica  fibers,  the  usvial  pressure 
welding  technique  for  forming  the  platinum  cavity  was  net  advisable.  Instead 
end  caps  of  Dynasil  4000  were  added  and  the  welding  done  at  1000°C  in  a drill 
press  Instead  of  the  usual  hydraulic  pressing  at  800°C. 

5.  The  use  of  higher  order  modes  in  dielectric-filled  cavities  to  reduce 
the  necessity  for  very  small  samples  and  high  wall  losses  at  high  frequencies. 

The  Oynasll  4000  measurements  at  8.5  GHz  with  one-inch  diameter  sample  (Pt  foil) 
and  at  35  GHz  with  a 0.4'‘  diam.  sample  (Pt6-Rh.4  foil)  used  TE  113  or  higher 
order  modes.  The  length,  diameter,  and  mode  are  chosen  to  avoid  other  resonances 
within  10%  frequency  range.  This  scheme  is  feasible  only  with  homogeneous 
isotropic  materials. 


EQUIPMENT  CHANGES 
(provided  by  another  contract) 

An  internal  doubler  for  our  Hewlett-Packard  Model  8640B  signal  generator 
extends  the  range  to  1024  MHz.  Cosmerclal  crystal  controlled  multiplier  chains 
have  been  purctiased: 


frequency 


?ower  output 


1.686 


100  mW 


200  mW 


8.515 


20  taW 


13.6117 


313  mU 


A triplet  for  the  13. 6 GHz  unit  provide*  ISO  mV  output  at  40.8  Qllz, 
Beginning  in  X977  no  funds  are  available  for  equipment  purchaaea  frm  the 
preaant  source. 
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FUTURE  WORK 


Construction  of  standing-wave  equipment  for  40  GHz  is  planned.  The 
sample  diameter  will  be  7/32"  nominal.  The  probe  carriage,  standing-wave  and 
input  plunger  section  will  be  water-cooled.  Operation  to  1500°C  should  be 
practical  on  materials  which  become  at  least  moderately  lossy  (tan  6 > .002) 
at  1200°C.  The  empty  holder  loss  measurements  will  include  the  effects  of 
ionized  gases,  which  have  not  yet  been  evaluated. 

PROGRAMMING 

Program  1 allows  us  to  scan  the  possibilities  for  resonance  with  dielec- 
tric-filled cavities  using  a specified  dielectric  constant  (Kl) , dismeter  (D), 
frequency  in  GHz  (FGHZ),  resistivity  of  the  walls  relative  to  copper  (RESRA). 

For  each  combination  of  D and  Kl  the  required  length  (LENGTH)  in  cm  and  the 
wall  loss  (1/Q  for  a no-loss  dielectric)  is  calculated. 

An  integer  variable  (X)  is  used  to  specify  the  cross  section  mode  according 
to  the  following  tabulation: 


Value  of  X 

Mode 

Value  of  X 

Mode 

1 

TEll 

13 

TM21 

2 

21 

14 

02 

3 

01 

15 

31 

4 

31 

101 

TMOIO,  L ■ 0.1  cm 

5 

41 

102 

" , L - 3 cm 

6 

12 

103 

" , L • 1 cm 

7 

51 

104 

" , L • 3 cm 

11 

TMOl 

12 

11 

A second  Integer  variable  (N)  determines  the  leogth  mode,  except  for  the  TMOIO 
mode  where  four  values  of  length  are  given  in  the  program. 

Program  2 is  used  for  sjmmetrical  sandwich  cavities  with  TE  modes.  The 
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thickness  of  the  end  disks  must  be  calculated  to  achieve  resonance  at  the 
desired  frequency.  Also,  the  dilution  effect  on  losses  should  be  calculated 
so  the  proper  ratio  of  sample  loss  to  overall  loss  can  be  chosen.  In  Program  2 
only  the  lengths  for  resonance  are  calculated;  this  program  will  be  later  expanded 
to  compute  overall  loss.  In  the  present  printout  the  following  are  listed: 

F Frequency  for  resonance  in  GHz 

K1  Dielectric  constant  of  end  cap  material 

TANl  Loss  tangent 

K2  Sample  dielectric  constant 

TAN2  Loss  tangent  of  sample 

D2  Thickness  of  sample  in  cm 

D1  Thickness  of  each  end  cap  for  resonance 

DIA  Thickness  of  end  cap  to  form  a cavity 
one  wavelength  longer 

Program  3 is  used  to  compute  the  properties  of  the  sample  when  a coaxial 
wavemeter  is  used  to  measure  wavelength  (WLM  ■ WL’*2)  and  width  of  resonance 
(DELWL).  The  program  uses  iteration  to  refine  initial  approximate  values  of  K2 
and  TAN2  to  final  values  calculated  with  an  accuracy  of  better  than  one  part  in 
a million. 

Program  4 computes  the  dielectric  constant  and  loss  of  the  sample  not 
centered  in  a coaxial  cavity  liaving  wall  losses  determined  by  measurement  of 
eapty  cavity.  This  is  especially  useful  for  measuring  low-loss  materials  to  about 
1 microradian  in  the  150  to  500  HHz  region. 

Program  5 is  a modified  version  of  Program  2 of  Ref.  6.  This  is  used  for 
calculating  the  attenuation  and  phase  shift  of  each  layer  of  a multilayer  radome 
(to  10  layers)  with  perpendicular  incidence  and  now  includes  calculation  of  the 
overall  insertion  loss. 

Each  program  is  written  for  FORTRAN  Q and  is  listed  in  the  Appendix  to  this 
section. 
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Program  1 


Resonant  Modes  and  Losses  in  Bielectric-Filled  Cavities 


0001 

0002 

0003 

OOOt 

0005 

0006 
0007 

OOOR 

0009 

0010 
0011 
0012 

0013 

0014 

0015 

0016 
0017 
0C19 

0019 

0020 
0021 
0022 

0023 

0024 

0025 

0026 
0027 
0026 

0029 

0030 
0011 

0032 

0033 

0034 

0035 

0036 

0037 
003(3 

0039 

0040 

0041 

0042 

0043 

0044 

0045 

0046 

0047 
0040 

0049 

0050 

0051 

0052 

0053 

0054 

0055 

0056 

0057 

0058 

0059 

0060 


FOBTRAH  If  G1  BELBASB  2.0  DATE  • 77011  11/26/27 


integer*^  I tll  ,J«K*LiNiX*NO.NN.NK*h|)t.«M 

REAL'S  WLtFGHZfA.PII.PIl2»0fCtKl.Y.B»LEN6TM«LElNiP.N08*TAM«« 
2SKlNB,RESRA«0IA<0NEtTW0«XN,R 
DIMENSION  date (39) *KI (10) ♦X(20) *0(4) »N(5) 

NAMELIST/lN/X,O*N«Kl»NA*ND.NK,NN*F6HZ*RE5RA/0UT/rOMZ»RESRA*SKINO 
200  F0RMAT(IX.39A2) 


201  FORMAT(lHO.lOX*3qA2»/) 

100  F0RMAT(2X,2X«1HX,2X»IHN. JX*SH0IA.*  C'1«4Xt3MI/Q»8X,9MLENGTH  CMi 
2SX*llHL£NGTH  lNCHt4X.lHK) 

101  FORMATdX,  t4,lX*I2,lX.F9.4,lX.F12.9tU. 
2F12.5,lX*F12.5.lX.Fl0.5( 

77  REAO(5.?OO»6NO=80)  DATE 
WRITE(6,20))  DATE 
READ(5. IN) 

4(RITE(6,100) 

PII=3, 141592653600 
P!I2»2. 00*311 
ONE  1*1.00 
TWOaZ.DO 


iO 


21 


31 


41 


51 


61 


71 


81 


WL»2. 99792456201 /FGHZ 

SKIN0=0NE/  (PlI2*0SQfiT  (FGM2*5.735D5*0')t/R£SRA) ) 
HcO 

00  10  laUNX  A 

IF (X(I) .EQ.l)  GO  TO  21 
IF(X(I) .to. 2)  60  TO  31 
IF(X(I ) .tO.3)  GO  TO  41 
!F(X(I) .£0.4)  GO  TO  51 
IF(X(I).E0.5)  GO  TO  51 
!F(X(1)  .£0.6)  GO  TO  7) 

IF(X(I)  .£0.7)  GO  TO  81 
lF(X(n,£0.n)  GO  TO  121 
IFtXtl ) .£0.12)  60  TO  12? 

IF(X(n .E0.13)  GO  TO  123 
lF(X(t).EQ.l4)  GO  TO  )24 
IF(X(n .£0.15)  GO  TO  125 
IF(X(l)  .EQ.lOl)  GO  TO  301 
IF(X(I).eO.  '>21  60  TO  302 
IF(X(I) .£0.103)  GO  TO  303 
IF(KII) .£0,104)  GO  TO  304 
CONTINUE 
MRlTE(6,OUT) 

60  TO  77 
Y«1 .64118400 
XN«ONE 
GO  TO  80 
Y»3.0S4237O0 


XN«T«0 
GO  TO  80 
Y« 3. 63 170600 
XN»0.00 
GO  TO  80 
V«4. 20118900 
XNB4.00 
GO  TO  80 
Y*S,317S5300 
XN«4.0(} 

60  TO  90 

Y»S. 33144300 

XNaCNE 

GO  TO  90 

f -6. 4 156 1600 

A*8<»9,00 

(»}  ¥0  80 


BESl  AVAILABLE  COPY 
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Program  1 (cont.) 


0061 

0062 

0063 

006i> 

0065 

0066 

0067 

0068 

0089 

0070 

0071 

0072 

0073 
0076 

0075 

0076 

0077 

0078 

0079 
0060 
0081 
0082 
008  3 
0086 

0085 

0086 

0087 

0088 
0039 

0090 

0091 

0092 

0093 
0096 

0095 

0096 

0097 

0098 

0099 
0109 
0101 
0102 
0103 
0106 

0105 

0106 
0107 
0109 
0109 
0119 
0111 
0112 
0113 
0116 
0115 
011^ 

0117 

0118 

0119 

0120 
0121 
0123 
0123 
0126 

0125 

0126 
012T 


121  Y-2.60482600 
GO  TO  91 

122  Y»8. 83170600 
00  TO  95 

123  Y«5. 13562200 
00  TO  91 

126  Y»5. 52007800 
GO  TO  91 

125  Y«6. 38016200 
GO  TO  91 

301  LENriTH  = 0.ir»o 
60  TO  8? 

302  LEN'GTh=0.300 
GO  TO  8? 

303  LENGTh=1.00 
GO  TO  8? 

30^  LENGTH=3.0n 
GO  TO  82 
80  DO  12  Krl  .KJt) 

AsY/(Pn»0!K)  ) 

00  16  n = l,NK 
C*K1  (I1)/VIU*«2 
b=C-As»2 

IE  (8.56, 1,0-2)  GO  TO  16 
00  1<*  .'.  = 1,9N 

NOe-Nll.) 

LENGTm«O.5OO*NO8/OSQ»T(0) 
LElN«tENGTH/2,5<*00 
PaN08»Pl l/T¥0 
PeD(i<)  /length 


TAN«k (SK lNO/KL)«)’t I?® , Y**2«  5P*»2) (ON£-H« (P«««XH/Y)«*2) )/ 
2(  (ONE-  (KN/V)  ••?)  •(Y»»?*  («*•«)  ••P)  •«!  ,5) 

OtA>0(K) 

WHITE  (6. 1 01)  *;I)  .NIL)  .OU.TaNW.LENGTH.lEIN.KI  (ID 
D»  continue 
16  CONTINUE 

I?  continue 

GO  TO  10 
91  00  It  Kal .NO 


A»Y/(Pn*0(K)  ) 

00  IT  lIol.NK 
C*K1  ( I D/Wl**2 
0«C-A»»2 

IE(ft,LE.  1 .•'-?)  GO  TO  17 

00  13  Li  I .nN 

ND8«N!L) 

LENOThsO  ,5ij0*Nn8/05O»T  IN) 

LEtN=LEN&TH/2,S9l)0 
P*N08*Pn/T«0 
o«o;k) /length 

TANW»  ISkIN0/*)L)*P112*(ON£»«) /050RTiY»*2*iP»B>«*2) 
0T8*0(K) 

WHITE  (6. 1 01 1 All)  tNILl.OUtTANw.LEHGTH.LElN.KKID 
13  continue 
17  CONTINUE 
n continue 

GO  TO  le 
«3  v«2. •*0692600 

l.EtN»LeNGTH/2,5*O0 
00  18  liai.NK 

OIA«WL*Yi/tP|i*&SC«T<KUlI>)) 

B-OtA/L£N5TH 

TANK*  < SK  1 NO/ wL  I •P 1 1 • ( Tirn*)« » /y 

UPtTE<6.iO|t  K«n  »M»0:9»tAN9,tE*{GTM*LtiN«l«HIII 

I A continue 

GO  10  10 
8«  CALL  £)ltT 
£*i0 
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Program  1 (cont.) 


Prlnt-Out  of  the  Program 


8«5GHZ  TB111  TO  T»513,T«011  TO  TS31 3,TH010*i»I.  K'^3,82,2.88 


X 

B 

DIk.,  CB 

1/Q 

tBHGTH  CB 

LEMGTH  mCR 

K 

1 

1 

2.5400 

0.000070775 

0.98997 

0.38975 

3.82200 

1 

2 

2. 5400 

0.000039488 

1.97993 

-1.77950 

3.82200 

1 

3 

2.5400 

0.000029725 

2.96990 

1.16925 

3.82200 

1 

1 

2.5400 

0.000069444 

1.18147 

0.46515 

2.88000 

1 

2 

2.5400 

0.000041754 

2. 36294 

(1.93029 

2. 8800-1 

1 

3 

2.5400 

0.000032525 

3.54441 

1.39544 

2.88(100 

1 

1 

1.2700 

0.000087618 

1.61900 

0.63140 

3.82200 

1 

2 

1.2700 

0.000000639 

3.23800 

1.2748(1 

3.82200 

1 

3 

1.2700 

0.000078293 

4.85701 

1.91221 

3.82200 

1 

1 

1.2700 

0.000114491 

3.59133 

1.41391 

2.88000 

1 

2 

1.2700 

0.000113505 

7,18266 

2.82782 

2.88000 

1 

3 

1.2700 

0.000113177 

10.77396 

4.24173 

2.88000 

2 

1 

2.5400 

0.000057830 

1.24291 

0.48933 

3.82200 

2 

2 

2.5400 

0.000042273 

2.48581 

0.97867 

3.82200 

2 

3 

2.5400 

0.000037087 

3.72872 

1.46800 

3.82200 

2 

1 

2.5400 

O.OC0059218 

1.70660 

0,67189 

2.080(1 

2 

2 

2.5400 

0.000050030 

3.41319 

1.34378 

2.88('0o 

2 

3 

2. 5400 

0.00004696R 

5.11979 

2.01566 

2.8800-1 

3 

1 

2.5400 

0.000033532 

1 .79311 

0,70595 

3.8220-1 

3 

2 

2.5400 

0.000028351 

3.58623 

1.41190 

3,02200 

3 

3 

2.5400 

0,000026624 

5.37934 

2.11785 

3.82200 

(t 

1 

2.5400 

0.000297386 

2.83332 

1,11548 

3.82200 

4 

2 

2.5400 

0.000296073 

5.66664 

2.23096 

3.82209 

4 

3 

2.5400 

0.000295635 

8.49996 

3.34644 

3.82200 

S 

1 

2.5400 

0,000297386 

2.83332 

1,11548 

3.82200 

5 

2 

2.5400 

0.000296073 

5,66664 

2.23096 

3. 822(1(1 

5 

3 

2.5400 

0.000295635 

8.49996 

3.34644 

3.822C0 

11 

1 

2.5400 

0.000097732 

1.07209 

0.42208 

3.822-10 

11 

2 

2.5400 

0.000063370 

2.14419 

0.84417 

3.82200 

11 

3 

2.5400 

0.000051916 

3.21626 

1.26625 

3.82200 

11 

1 

2.5400 

0.000097276 

1.32914 

0.52328 

2.80000 

11 

2 

2.5400 

0.000065346 

2.65828 

1.04657 

2.00POO 

11 

3 

2.5400 

0.000054703 

3.96741 

1.56965 

2.80000 

101 

0 

1.3706 

0.000421843 

0. 10000 

0.03937 

3,82200 

101 

0 

1.5081 

0.000477836 

0.10000 

0.03937 

2.00(100 

102 

0 

1,3786 

0.000176246 

0.30000 

0.11811 

3.82200 

102 

0 

1.5881 

0.000194910 

0.30000 

0, 11R11 

2.88000 

103 

0 

1.3786 

0.000090286 

1.00000 

'‘.39370 

3.82200 

103 

0 

1.5881 

0.000095086 

1.00000 

0.39370 

2.8000(1 

104 

0 

1.3786 

0.000065727 

3.00000 

1.10110 

3.82200 

104 

0 

1.5801 

0.000067*593 

3.00000 

1.18110 

2.68000 

SOOT 

rOBt*  8.51«999»9998999990  ,PBS3»«  1.00000000000000000 


SKIiB-  .7202132291136«599«D-Ol| 
&BliD 
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Program  2.  Resonant  Lengths  of  Three- Layer  Symmetrical  TE  Cavities 


0001  INTE&ER  *2  I » J»K,N,K0UNY 

0002  PeAL*8  PII,ONE.WLC,FR,E6»i<2iK26.Kl.Klbft02*02G*01G9TANl.TA!>)lG»OI» 
2TAi'i2»TAN2G,OIA,WL»U*0l«Tl*a2»T2iRltR»tRROR«wEtEROLO(>OlOLO,BO»B!?A» 
2S»£P?U)/i.0-1.1.0-2O.0-3»l.D-3.3.0»^«KD-4.3.0-5»1.0-5.3.D-G» 
ji  .0-6.3.0-7tl.O-7«3.D-eil.D-e/*F(21/l»00»-l,DO/*01A»PIl2 

0003  DIWE'iSlON  0ATE(39)  ,F6<8>  fKlGie)  »t<26(8)  tTANi6«8>  tTAN2G(8)  *026(8) 

0004  N!AMELIST/lN/F6*K16*K26*TAN16,TAN26.D26.0SA*N/0UT/k(L«U*8l*Tl. 
?B2*T2«R..EBP0R/0UTI/D1,T1*RI*R. ERROR 

0005  200  FORMAT  (IX,  19.5 2) 

0006  201  FORMAT  tlMO, 20.x, 39A2*.') 

0007  100  FORMAT (<,X , iHF , 7X ,2HK1 ♦6X*2HK2, 7X ,4HT ANl ♦6X*AHTAN2, 7X, 2HD2, 7X *2801 

2ax  ,3Ht.lAv^)(,4HHl0ls  3X,7HTAO:82O2,AX,2rtU*AX,5HERR0R) 

0008  101  format  < IX,  F 7. 3,  IX,  7.3, 1 X*F7,3, 1 X ,F9.5»  1X,F9.5*  1 X,F8.<».  U,F8,4, 

21X,F9.4,lX,F8.4.1X,F8.4,lX»F7.4,lX,E9o4) 

0009  77  fitA0(5*?00.ENDs8«)  DATE 

001C  HOITE  (6.201)  3a  - £. 

001  REA0<5,IN) 

OOli  WRITE(6,100) 

0013  PI  1*3. 141592653600 

0014  PII2“2.00*PII 

0015  ONE«1.00 

0016  WLC*1.706293DO»OIA 

0017  00  10  Isl.N 

0010  FRaFG(I) 

0019  K2«K20(1) 

0020  Kl=KlG(I) 

0021  02*026(1) 

0022  TANl*TANlG(I) 

0023  TAN2aTAN2G(I) 

0024  tfLa2,9979245620l/FP 

0025  U*(WL/WLC) ••2 

0026  01»Pll2*OSnRT( (Kl-U)* (ONt*OSQRT (ONE* (TanU(ONE*U/K1) ) ••2)  1/2.00) 

2/y(.. 

0027  e2aPII2*050RT( (K2-U)*(0N£*0SQBT(0N€* (Tan2/(ON€*U/k2) >«*2) )/2.D0) 
2/WL 

0028  T2»0TAN(a2»02) 

0029  R*0NE/T2*0S0RT( (0NC/T2) ••2»0N€ ) 

0030  T1»R*0S0RT(KI/k2) 

0031  01G»LlAVAN(n) 

0032  Ol»OlG/0i 

0033  R1»T190SURT(K2/Kn 

0034  fi*2.00/(Rl-ONE/Rl) 

0035  ERR0Ro0AdS(T2-R) 

0036  00  <»00  Kol,l4 

0037  00  6D0  J’’l,2 

0038  Aao  WE*0NE*ST£P(K)*F(J) 

0039  kOUNTuO 

0040  “01  KOUNT»KOUNT.I 

0041  IF(K0UNT.GT.50>  GO  TO  449 

0047  EROtO-ERHOR 

0043  D10i0«0l 

0044  01“0l**i(E 

0045  IF(0l.l.T.l.L'-4)  60  TO  449 

0046  Tl*OTAN(Bl*Dll 

0047  Rl«Tl*0S(JRT(K2>Hl) 

0048  R«2.00/t«l-0N£/ttI» 

0049  ERR0R«0ABS(T2*O) 

0050  IF(ERROR.lE.CR(H.O)  GO  TO  “01 
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Prosram  2 (cont,) 


0051  D1=C1GLD 

0052  ERRO»=eftOLr) 

0053  600  CONTINUE 

005U  ir(EKROR.LF. 1.0-6)  GO  TO  <*50 

0055  400  CONTINUE 

0056  GO  TO  450 

0057  449  WR1TE(6,0UT1/ 

0053  450  B0=BI»C1 

0059  POA-eO'PII 

0060  01 A=B0A*WL/ (OSQRT ( (K l-U) • (ONE+OSQRT ( ONE* (TANl/ (ONE*U/Kl ) ) •*?) ) / 
22.00)»Pti2) 

0061  WRnE(6,l01)  FR.Kl,K2*TANl,TAN2«02.01*01AtBO.T2tTl,ERROR 

0062  10  CONTINUE 

0063  GO  TO  77 

0064  8fl  CALL  EXIT 

0065  END 


Prlnt-Out  of  the  Program 


*S3DX  176-17 

P K1  K2  TAM1 

6.515  3.823  2.840  0.00015 

8.600  3.823  2.840  0.00015 

8.650  3.823  2.840  0,00015 


IAW2  D2  D1  OU 

0.00180  1.9050  0,2219  1.2116 

O.OOiaO  1.9050  0.2086  1.1866 

0.00180  1,9050  0.2010  1.1722 


B1D1  nKB2D2  T1  BB80R 
0.7040  -3.1516  0.7346  .0 

0.6701  -2.5596  0.6806  ,22200-15 

0.6500  -2.2966  0.6624  .22200-15 


BBI AVMIABLE  COPY 
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Program  3,  Calculation  of  Dielectric  Properties  of  Center  Section  In 
Three-Layer  Synanetrical  Cavity 


0001  INTEGEfi*^*  COUNT 

0002  HEAL*ft  WLM.DUD2»!<l*DIA»TANi,KEI*TEMP»Pn9Pn2iONE«SOLO» 
2STEP(14)/I.D-U1.0-2.3.0-3*1.D-3*3.0-A>,1.0-1h3.D-5*1.0-5.3.0-6. 
31.0-6.3,D-7.1.0-7*3»D-8,l.O-e/(F(2)/l.00«-loD0/»tfE»K2,TANCAL» 
4Tl«Bl.WL«Al,U*WLC»KlG*TA'llG»32»TANMeY2,K20LDf0ELWL»ERR0R*ER0L0, 
5S1LLY(2) ♦WLl*TAHA*THlR,T’11lfTAN2»A2*TK2R»TH21*2BlRtZ31I»T0LD 

0003  C0MPLEX*16  Z0NE*Z00NE*2Bl«TW09AlC*BlC»QieTHlRC* 
2THlIC*THl»ft2C»B2C»r,2,612*a21,TM2RC»T'^«ilC»TH2 

0004  EQUIVALENCE  (SILLY ( 1) ,ZBl > 

0005  DIMENSION  OATE  (39)  ,WLM(30)  » TEMP(30)  «<iG<30I  iTANlGOO) , 

2DELWL(30) 

OOOf  NAMELIST/IN/WLM.T£MP*O1*02*K1G.TAM1G»K2I»OELWL»N«DIA/OUT/k2,TAN2* 

2TANCAL»ERROR»Z8l«tZBlI.K0UNToK.J/OUTl/WL»U»Gl»WLl»TMl»G2*TH2,Z81 
0007  200  E0RMAT(1X»39A2) 

0009  201  FORMAT(1HO«20X«39A2,/) 

OOOO  100  FORMAT (1X,16HKAVELENGTH  MEAS, *2Xi 12HTEMP.  OE©*  Ct4Xt2HKI»SX» 

24HTANl,8X,5H0ELWL»4X.2HDl*TX,2H02(.6X*3H0lA»6X»3«K2n 

0010  101  r0RMXT(lX,E9.4.1iX,F7.2,lX.F7,3tlX»F9»5»U»F8.4*lX»F8,4»lX»Fe.4» 

lXiF8.4,lX.Fe,4) 

00 '1  102  format  (•:X.4HTEMP»9X*4HT ANM, 8X«4MTAN2*9X»2MK2s9X*4H281»*UX»4HZG1  I » 
28X*OHTANCAL»5X,5HERROR«7X*IHX> 

0012  103  F0RMAT(1X,f7.2,IX«F12,T.IX,F12.7»1X.F12,4«Ia»F12.7.IX,F12,7»IX» 

2F1’.7»’XvE13.6,1X.I2> 

0013  77  READ(5t200,ENO»86)  DATE 

C014  WRlTE(6*20n  DATE 

0015  REAOIS  IN) 

0016  4fRlVE(6,10')) 

0017  00  8 11  = 1. N 

0013  «RITE(6.101)  WLMdU  .TEMP(II).Kl6(n)»TAMi8(ll).DELWL(Il),01. 

2D2.DIA..KCI 

0019  8 CONTINUE 

0020  ZONF»(1.00«0.(>0) 

0021  i.0ONE»(0.O0»UnD) 

Co22  PII*3. 141592653600 

0023  PI I2«S. 283185307200 

0024  ONtdoOO 

0025  T«?Oa2.00*ZONE 

0026  WLC»l.706cV-00*0IA 

0027  K2=K2I 

0028  WRIT£(6v10»( 

0029  DO  10  I«1,N 

00 3C  WL»WLN* 1 1/2.00 

0031  U»(«IL/WlC)-»*2 

0032  X1»KIG(1) 

0033  TANM»0EH»L  ( I ) / (3.00''«L) -3.0-4«OSORT (ONC^ITtM'VU ) -TEMP ( I ) ) *3,00-3) 

0034  TAN2*TANM*(2.00‘u1*02)/02 

0035  TAN1*TAN1G;I) 

0036  Bl -PI  I2*US0RT  ( (K:-U)*(ONE*(3S(jrT  (ONE*  (TAWl/(ONE*U/Kl)  )*»2)  1/2,00) 
2/WL 

0037  Al«Pl!2«USORT( (Kl-U)*(  .OVfc*3SORT (ONE* (TANl/(ON£*U/Kl ) 1 **2) ) /2,O0) 
2/VL 

0038  T1«0TAN(BI*P' ) 

0039  WLl»Ml  /DSORT  ( (Kl-U) • (ONE *05093  (ONE* (UNI/ (0NE*U/«l ) ) ••2) ) /£,00) 

0040  AiC*ZON£*Al 

0041  0IC«2OON£«R1 

0042  G1«A1C*B1C 

0043  TAMA«0TANH(A1*01) 

0044  TM1R«TAHA*(0NE*T1**2)/(0NE*TAHA«*2*TI»*2) 

0045  r H 1 ! "T » • ( ONE  -T  AHA»*2 ) / « ONE*  T AMA  ••2*T  I ) 

0046  TMiaC*ZONe*TMlR 

0047  THl!C«?OONF*THH 

0048  THlt»THlRC*TMllC 

BtSl  AVAIIABIE 
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Program  3 (cont.) 


0049 

0050 

0C51 

0052 

0053 

0054 

0055 

0056 

0057 

0058 

0059 

0060 
0061 
0062 

0063 

0064 

0065 

0066 
0067 
0066 

0069 

0070 

0071 

0072 

0073 

0074 

0075 

0076 

0077 
0070 

0079 

0080 
0081 
0082 

0083 

0084 

0085 

0086 

0087 

0088 

0089 

0090 
0C91 

0092 

0093 

0094 

0095 

0096 

0097 

0098 

0099 

0100 
0101 
0102 

0103 

0104 

0105 

0106 


A2=PI I2*US0RT { (K2-U) • <“09£*OSQRT (ONE* (TAN2/(0NE*U/K2) )/2.f)0) 
2/WL 

82»PI I2«0SQRT ( (KJ-u) * (0N£*0SQRT (ONE* ( T AN2/(0NE*U/K2) > •*2) ) /2*00) 
2/WL 

A2C»20NE*A2 

B2C*200NE*B2 

G2*A2C*02C 

G12«Gl/G2 

G2l*02/Gl 

TAHA»0TANH<A2*02) 

T2»nTAN (82*02) 

TH2R*TAHA* (0NE*T2**2> /(0'IE*TAHA»«2»T2**2» 

Th2|»T2*(0NE-TAHA**2) /(0NE*TAHA»*2*T2**2) 

TH2RC«20nE*TH2R 

TH21C3200NE*TH2I 

TH2«TH2RC*TH2IC 

ZBi=i(TWO*THl *621*182*781 •*2*G12*TH2)/ (ZONE* (021 *81 2) •THl*TM2* 
2TH1**2) 

Z81R*SILLY(1) 

ZRII»SILLY(2) 

TANCALaZ81R*WLl/(PlI*(2.DO*01*02) ) 

ERRORsOSQRT { (TANCAL-TANM) «*2*ZB1 I**2) 

COUNTsO 

440  COUNTaCOUNT*! 

IE (COUNT  GT.3)  GO  TO  450 
00  400  K»U14 
S0LD«STEP<«) 

00  600  J*l«2 
420  WE«0NE*STEP(K)*E«J) 

KOUNTbO 

401  K0UNT»K0UNT*1 

IE(K0UNT.GT.90)  GO  TO  450 

IE(K0UNTtGT.l0.AN0.STEP(5).LE.l»0-3)  GO  TO  431 
GO  TO  425 

411  STEP(K)»STeP(K)*10,00 
GO  70  420 
425  EROLOaERROR 
K20LDaK2 
K2«K2*WE 

B2»PII2»0SQRT ( (K2-U) • (ON£*OSOftT (ONE* ( TAN2/(ONE*U/K2n **2) \ /2.O0) 
2/WL 

A2»PI I2«0SQRT ( (K2-U) • (-ONE*OSORT (ONE* ( TAN2/ (0NE*U/K2) » ••2) ) /2.00) 
2/WL 

A2CaZONE*A? 

B2CaZOONe*82 

02aA2C*B2C 

Gl2aGl/G2 

621*02/61 

TAHA»0TANH(A2*02) 

T2«OTaN (02*02) 

TM2RaTAHA« (0NE*T8»6Jl / (ONE*  T AHA»»2*T2*»2) 
TH2IaT2*(ONE-T4HA»«2)/(ONt*TAMA»*2»T2**2) 

TH2RC«Z0NE*T82S 

TM21C»ZOONE*TM2I 

TH2*Th2RC*T82SC 

Z8l*(TW0*TMl*G2l*TM2«TMl»«2*0l2»TM2)/(Z0N£o(02l*012)«TMl»T82* 

2THl««>2) 

ZB1R"SILLV(1) 

Z«ll«SaLY(2) 

T ANC  AL  a Z0 1.  R*WL  l/<Pn*«2.J0*Gl*02)) 

ERHORaOSttWT ( ( TANCAL-TANM) ••2*Z»1 I ••g) 

IF (ERROR. LE*EROLO)  GO  TO  603 

ERRORwEROLO 

KgoKZOLO 
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Program  3 (cont.) 


' S' 


.:Vj 

•‘w 


..  ..^r! 


'3.% 


‘ii 


M 

A.m 

m 


dDi  Mimsil  Lilli 

00  roo  j*i«2 

421  we»ONE*STEP(K>*F(JJ 
KOUNT*0 

402  K0UNT=K0UNT«1 

ir (KOUNT.GT.90)  GO  TO  450 

irCKOUNT.GT, 10. AND. STFPCO  ,LE. 1.0-3)  60  TO  412 
60  TO  428 

412  STEP(K) =STEP(K)*10.n0 
60  TO  421 
‘*28  T0LD»TAN2 
ER0L0=EPNOO 
TAN2=TAN2*WE 

82»PI I2*0S0RT ( {K2-U) • (0NE*0SC1RT (0NE» ( ( AN2/ (ONE*U/k2» ) •»2) ) /2.O0) 

?/UL 

A?aPII2*US0ftT { (K2-U)*(-0'JE*DS0RT(0NE*  <TAN2/(0NE*U/K2) )«*2) )/2,00) 
2/WL 

A2C*Z0NE*A? 

02C=ZOONE<»82 

G2=A2C»82C 

612«61/62 

621«G2/G1 

TAHA«0TANH(A2*02) 

T2=0TAN(82«02) 

TH2R»TAHA* (0NE*T2*»2) / (0VE*TAHA*»2*T2«*2> 

TH21»T2o  (0NE-TAHA*»2)  / (0)(E*TAHA»«2*T2*»8) 

TH2RCs20NE*TH2R 

TH2ICaZ00NE*TH2l 

TH2xTH2RC*TH2IC 

ZR1*!TW0*Th1.G21*TH2*THI**2*612*TH2)/<Z0NE*(G21*G12)*TH1*TH?* 

2TH1**2) 

ZR1R»SILLY(1) 

Z81I»SrLLY(?) 

TANCAL«ZB1R*«L1/<PT I* (2.00*01 *02) ) 

ERRORsOSQRT ( (TANCAL-TANm) ••2.7RI [••2) 

IE (ERROR. LF.EROLO)  go  to  402 
TAN2»TOLO 
ERROR-EROLO 
STEP(K)  «SOl.O 
700  CONTINUE 

IF (ERROR. LE. 1*0-6)  GO  TO  4S0 
400  CONTINUE 

450  «RITE(6il03)  TENP(T) sTAN'<»TAN2.K2,zelR,2BlI«TANCAl«ERRO«,K 
10  CONTINUE 
GO  TO  77 
Sit  CALL  EXIT 
END 


I 


Print-Out  ot  the  Vxosxm 


AS-30*  176-17 

HAVBLKSIGTM  HEAS.  TI8P.  DBG.  C K1  TAN1  DEIUL 

6.9S16  35.00  3.023  0.00C15  0.0200 


■•Si 


01  03  DIA 

1*1722  1.905C  2,5*00 

TKHP  f»»fl  XA»2  K2  2B1|l 

25.00  0.001G236  0.00*07*0  2.8639  0.0111582 


«2I 

2. 8*00 


BB1X  TAIICAI.  papOO  K 

0.0000006  0.0016236  0.583*790-06  11 
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Program  A.  Calculation  of  Dielectric  Properties  of  Sample  in  Asymmetric 
Three-Layer  Coaxial  Cavity 


0001 

0002 


000  3 


0004 

0C05 


0006 

0007 

0008 
0009 


CC1C 


0011 


0012 

0013 


0014 

0015 


0016 

0017 


0018 


0019 

0020 
00^1 
0022 

0023 

0024 

0025 
C026 

0027 

0028 

0029 

0030 
00  31 

0032 

0033 

0034 

035 

0037 

036 
039 

0040 

0041 
C0a2 

0043 

0044 

0045 

0046 

0047 

0048 

0049 


JNTEGER*4  If JiK.N.M.KOUNftCOUNT 

REAL*6  rSl,FS2,FSfFElfFE2»F£»f3S»OEfC*xi.O.OA,DBfSlfi4»Al,Bl,TANl* 
2QltMV,0l.02f03fDT,K2fK?2lfTAN2f0NEfT4UfPHfPll2tZltTMRB4.WL0AA» 
3THlTfRZfTA4CALtTANM,Tl fTAMAfTHlP.THlI*A2»B2,TH2RfTH2I*T3.TH3Rt 
4TM3I»ZBlRfZBlIt£RRORtSOL0»£R0LD*K20L0f4E*T0LDfT2,SILLY(2) ,OBB*DO« 
2STEP(14)/1.0-lf  1.0-2.3.0-3*1.0”3»3,0-4fl.D-<ff3.0-S»l.D-5f-!,0-6f 
31.D-6t3.0-7f KD-7, 3. 0-8fl.U»B/fF( 21/1.00 f-l.O0/.ExPl*ExPE 
COMPLEX* 16  ZONE « ZOONE . TwOC , Z 1 R , Z 1 1 . Z 1 C , THRB4C f TH 1 TC t Z5C i ZB  1 . 
2AlC#81C.Gl,THlRC.THliC.THltA2C»B2C.Gii*Gl2»S2lfTH2BC*TH2IC,TH2, 
3TH3RC.TH3IC.TH3.THR83.TH9B2.ZB5 
equivalence  (SILLY(l) .7811 

DIMENSION  FEl  (10)  .FEZdO)  .FSl  (10)  .FS2(10)  .01  ( 10)  .TH{  10)  . 

20ATE (39) .M( 10) ,00(10) 

NAMELIST/C0NST/DA.OB.Sir,9.EXPl.EXPE/IN/FSl.FS2.FEl.FE2.OQ,TH.M,N 

200  F0RMAT(1X,39A2) 

201  FORMAT(/Ih0.20x.39A2/) 

101  FORMAT (/lHfi,2X.15HFREO.  EMPTY  MHZ.12**19HFRE0.  SAMRLE-IN  mHZ.IOX. 

25M0Q-CM,4X,15hSAMPLE  THICK  CM.2X.14HVU,  HALF  WAVES) 

10?  FORMATdH  ,F12,6.1X.F1?.6.2X.F12,6.1X.F12.6.1X.F12.5.2X. 
2F12.5.12X,I2) 

104  FORMAT(/lHn,lx,7HQ-EMOTY.5X.l)HQ-THEy.WALL,3X.13HO-WlTH  SAMPLE. 3X. 
29H01E-CONST,3X,1?HLOSS  TANGENT) 

105  FORMATdH  ,F10.4.4X.F10,4.5X.F10,4,2X.F10,5.4X.F12,8) 

106  FORMAT (1HC.1X,27hEN0  LOS5  MULTIPLYING  FACTOR, IX. 

218HWALL  LOSS  EXPONENT . 1 X • 1 IHENO  LOSS  EXPONENT) 

107  FORMATdH  ,8X,Fl2.6.8X.Fl2.6,ex.F12,6) 

108  FORMAT d H0,6X.6MTANCAL. ex. 4HTANM. ex. 16HCAVITY  LENfiTH-CM. lOX. 

28HEN0  LOSS) 

109  FORMATdH  ,2X,F12.e.2X.Fl2.8»4X.f 12.S.6X.lH(.E12.6.6X.Ei2.6«lH)) 
IIP  FORMAT (IMO, 6X.4HTANM, 11 X.4MTAN2,7X,9M0IE-C04lST.8X.6HZ. real. ex. 

27MZ-lMAf.. .)  lX.4HTANl.6X.5HERROR.10X.tHK) 
in  Format (IH  ,?X,Fl2,8.2x,Fl2.8.2X.F10.5.9X.ei2.6.2X.E12,6.2X.F12,8, 
22X,El2.6,2x.l2l 

date 


77 


2n 


BeAO(5,200.FNO=89) 

WOITE(6,£0l)  DATE 
READ (5, IN) 

HEA0(5,C0NAT) 

WRITE(6,101  ) 

00  20  I<.1,N 

01(I)«2.54'iO*0^(n 

02»2.5400»VH(n 

WRITE  (6. 10?)  FEl  (I)  .FF2(I)  .FSl  (I)  .FS«Jd)  »01  (J).02.M(I) 

CONTINUE 

70NE«d.UO.O.OO) 

ZOONEs(O.OO.l.OO) 

PIIO3.U1592653600 
PI12-6. 283185307200 
ONE* 1.00 
TWO-2. 00 
twiJC*ZON£*TVO 
DAA-()A*2.S400 
,3?BB«t>8*?.54O0 
C«2i99792456204 
00  10  1*1. N 
B2''2«54O0*TH(l» 

F€«(FEnl)*Fe2tl))/Twf» 

rS»(FSl(l)*FS2(t))/TWO 

0E»F£/(FEun-Fe2tn» 

OS»FS/(FSl(!)-FS?tl»l 

Al*3.*ro-7*OSOPT(f£/St<W»*'awO/OA4*T40/086l/(X.O<JtO«8/OAA» 

6fL0«C/fC 

B I "P 1 1 2-OS8RT  1 1 . 0005400 ) /4L0 
TANl«TkO*Al»e!/«9I**2-Al»*2» 

ei>ei«0$(MT  ( iO«iE*U50PTlONE*VAN)**2s ) /I tfOl 


i3 


Program  4 (cont.) 


! 


0050  TANl«TWO*Al*ei/(BI«*2-Al***2) 

0051  Ql-ONE/TANl 

0052  MV=M<I) 

0053  OT»MV*PII/«H 

0054  03-OT-01  <n-02 

0055  K?«S.0-1*C*M(I)  •(ONE/FS-ONE/rE»/02*O'4t 

0056  K221«OT*(ONE/QS-ONE/OE)/<TtlO»02) 

0057  TAN2»K22I/K2 

0058  WRITE(6,104) 

0059  WRITECa^lOB)  QE*Q1 .QS.K2gTAK2 

0060  ?1»  (ONE/PI  t2)*OSQRT  (2, 0-WI 12/ (1.0O0i»^*8. 8561850-14)  )• 
?0L06(0BR/0aA) 

0061  Z1R»20NE*(71*DSIS( (P1I-TANI)/T«0)) 

0062  2n«20ONE«(Zl«nSlN(TANl/T»IO) ) 

0063  21C«21R*21I 

0064  THR04« (ONE/Zl ) •OSORT (PI12®*2»FE/<5.80B*S16R) ) 

0065  TMRB4C«Z0Nr»THRB4 

0066  TMlT«OTAMM(Al»nT) 

0067  R2a(PTI*0T/(WL0»QE)-«THlT*Tr<HB4)/<0NE*THlT*T««B4) )/TH«fl4 

0068  WRITE(6»104) 

0069  WRITE(6.107)  RZ*EXP1.EXPE 

0070  IF(R2,GT. 100.00)  GO  TO  77 

0071  TH1TC»20NE»Th1T 

0072  25C»20NE*(THRB4*RZ) 

0073  Z81»(TH1TC*T  MRfl4C ) / ( ZONE  * 1MI TC*T  MR84C ) * 2SC 

007)  2filR«SlLLY(l) 

0075  ZRU»SILLYt2> 

0076  T4NCAL«28lB*OLO/<Pn*nT) 

0077  TANH«ON€/QE 

C078  WRITEtO.lOR) 

0079  WRITElfe.lOO)  TANCAL.rANM»0T«Z5C 

0000  WL«C/rS 

0001  TANN»ONE/OS 

0002  TMR84*rHWe4«{FS/EEI««EXPt 

0083  TMfl04C«2ONE*THR94 

1,084  2R5*20NE»(THR84«R2) 

0005  A1«AI»(FS/FE)»*EXPI 

0006  Bl»Pn2*0S0RT(l.  0005400 

0087  TAN1»TN0*A)*81/(91»»2-AI*»2) 

0009  9la9l*O5QRT()0NE*0SORT(O44*TANl**2) >/KWO) 

0009  ti»otan(0i*oi  ::?> 

0090  AIC*20NE*A1 

0091  01C«ZOOnE*RI 

0092  01»A1C*«IC 

0093  T4HA«0TANH(Al*0ni)) 

0094  THlfi»TAMA4<0NE*Tl**2)/(O4E*ifAHA*'»2*Tl**2) 

0095  TMU«Tl«IONe-TAHA«42)/«OS£*TAMa»*e*7l*42) 

0096  THlRC«20NE»TrtJB 

0097  TMUC»ZOONE*THn 

0090  TM1«THJBC*THIIC 

0099  A2aPIl2*0S<Wt  (K2*(-ONF*OSQRT(ONE«TAN2*«2»»/T«0)/*ei. 

0100  e2»Pn240SCBT  sxa*  C ♦ONEgOSuar  tONe*TaN2*42) » /rwoi /VL 

0101  A2C«20N€*A2 

0102  62C«20dNE*R2 

0103  G2aA2C»R2C 

0104  G124&1/G2 

0105  021ieG2/Q) 

0106  TAHA*OTAN«(A2*f»2l 

010?  T2«0T*M«8P«02I 

C 106  TkZ«»T8H*«  1GN€*T24«?>  / {««•  *TAHA«42»T8'»»2) 

0109  TMZ|«T2*<0Nt-TAHA«»2l/1O9fc*TaH8*«a*T«*«21 

0110  tMa»c«i<wiE*rM?o 

0111  TH2K4200KF*Ti.«I 

0112  T*t2«TH2RC*TM2lC 

0113  T9>0TAt9l8l«03) 
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0114  TAHA=DT*NH{A1*03) 

0115  TH3R=T AHA*  (0NE*T3••^)/(0'I£♦TAMA••2•T 3**2) 

0116  TH3I»T3*{0nE-TaHA**2)/<O^*TAHA**2*T3**2) 

0117  TH3RC=ZONE*TH3r 

0118  TH31C=Z00NE*TH3I 

0119  TH3=Tm3RC*TM3IC 

0120  THRB3=G21*(TH3*THRB4C)/<ZOi4E*TH3*THR3‘«C) 

0121  THRB2=G12*  {TH2«THHB3)  /(70nE*TH2*THR'B3) 

0122  Z1R'‘20NE*(71*D5I>J(  (Plt-TAND/TwO)  ) 

C123  ZlI*200NE*(Zl*OSIM(TANl/f»rO) ) 

0124  Z1C»ZIH*ZU 

0125  ZSlaZBS* (Trt5»THR82)/(70N£*THl*THRB2) 

0126  Z8l»=SlLl.v  ( 1 ) 

0127  ZBl I*SlLLV (?) 

0128  TANCAL  = Zalc»**(L/ (Pi  l*OT) 

0129  ERRORsOS'3RT(  (TaNCAL-TANM)**2*7RII**2> 

0130  COUNT=0 

0131  440  C0UNT=C0UNT« 1 

0132  ir(COUNT.GT.3)  GO  TO  450 

0133  00  ^‘*0  K = 1 , 1 4 

013k,'  SOLn  = SlFR(x) 

0135  DO  600  J“l.? 

0136  420  WE®ONE*STeo (K) of ( j) 

0137  KOUNTaO 

C13B  401  KOUNTsKOUNT*! 

0139  IF(KOUNT.GT.90)  GO  TO  450 

0140  IFtKOUNT.&T.lO.AMO,5TEP(<).LE.i.D-3)  GO  TO  4U 

0141  GO  TO  4?5 

0142  411  STEP(K)si.rfP(K)*lO.OO 

0143  GO  TO  420 

0144  425  EROUOsERHOb 

C1(5  KZOLOsK? 

0146  K2»K2»<(f: 

0147  A2«PS  I2*OSORT  (K2*  (-OME»Oi»UMT  <0NE»TAN2**2)  > /TWO)  /Bl. 

0140  02»PI12*DS'3RT  (k2*  { *0*4.- ♦OSQRT  10*i£*TAN2**2) ) /TWO>/BL 

O', 49  A2C»ZONF*A? 

CISC  e2C«Z00NE*42 

0151  G?*A2C«fl2C 

0152  G12aGl/r,2 

0153  G2l»G2/r,l 

015k,  TAMA=OTANm  A2*n21 

0155  T?»OTAN(b2»021 

0156  TM2P»tAHA»(OMF«T2**?) /(09t»TAHA**2*T2**2» 

0157  TH21=T2*  (0vif-T4HA**?l  /(0'it*TAMA**2*T2**2) 

0158  TH.^BCrZflMtolflpB 

3159  th?ICsZ0Onf*Th?I 

OlfcO  TM2aTn2wC»ra2ir 

0151  ThRH3=G21* (TH3*TKRH4C»/<^UNE*TH3»TH«94C) 

0162  TH«P^»G12*(Trt2.TR«R3»/(7DNe*TM?*THRB3) 

0163  ZBl«2B5*(THl«THa92»/i70»i£*THl*TMR82) 

0164  ZB1R*SILCY(11 

0165  Z9U«51UV{2) 

0166  TAHCAL»ZBlR*iiL7(Pn*OT) 

0167  ERRORbOSURT ( (TABCAE-TA»iM>**2*ZBl l**2J 

0168  trteRPOR.LE.E«(M.O)  GO  TO  **01 

0169  ERROR'EROtO 

0170  K2»K20in 

0171  STEP iK) ■sold 

0172  600  CONTINUE 

017.3  00  700  3*1.2 

0174  421  Xf«0Nt*STiO|K;*F(jj 

0175  K0UNT«3 

0176  402  KnUNT««OUNr*i 


0177 

0170 
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Program  4 (cont.) 

0179  60  TO  4?8 

0180  <>12  STEP(K)*STFP(K)*10.00 

0181  GO  TO  <*21 

0182  <*28  T0L0«TAN2 

0183  EROLD-ERROP 

0184  T*N2*TAN2*WE 

0185  A2»P1I2*DS0RT (t<2* {-oNE^OSQRT (0NE*TAN£**2) ) /TKOJ /KL 

0186  B2«PII2»0S0RT  (k2*<*0NE*0S<JRT(0NE»TAN2**2»  >/T»I0)/WU 

0187  A?C»Z0NE*A? 

0168  B2C«Z00nE*«2 

0189  62«A2C*e2C 

0190  612*01/62 

0191  621=02/61 

0192  TAHA=0TANH(A2»D2) 

0193  T?*DTAN(B2<*02) 

0194  TH2R=TAHA*  (0N£*T2*»2>>/(0'1E»TAMA**2®T2*«2) 

0195  TH2!=T?»(0‘viE-Taha**2»/(0'i£»TAHA**2*72**2> 

0196  TH2RC=Z0NE*TH2R 

0197  TH2IC=Z00NE«TH21 

0198  TH?«Th2«C»Th2Ic 

0199  THRR3=621*(TK3*THRP4C)/(Z0N€*TH3*THR34C) 

0200  THRH2=G12*  i f H2.THRfi3)  / 1 /ONE ; TH2®THftfi3) 

0201  ZBlsZBS*  (T**l*TH«B21/t70NE*THl*TMHB2) 

02C2  2B1B=5ILLY(1) 

0203  26n»SlLUY(2) 

0204  TANCALs7B1P*WL/ (Pn»OT) 

0205  ERROR=OSQRT(  (TaNCAI.-Tanm)«»2*zbii**«2) 

0206  IF  (ERROR. UE.EROLOI  GO  TO  <*02 

0207  TAN2»T0L0 

0208  ERROR*EROLO 

0209  STEP(K)»S0l0 

0210  700  continue 

0211  If  (ERROR. LE.l.0-6>  GO  TO  <*50 

0212  <*00  CONTINUE 

0213  <*sn  TAN?»TAN2-TAN1 

0214  WRITE(6,112) 

0215  UBtTe(6,ll3)  TAN‘1«TAN2.K2»Z91R,Z9n,IAMl«EM0a*K 

0216  10  CONTINUE 

0217  GO  TO  77 

0210  br  call  exit 

0219  END 


Print-Out  of  the  Proggaw 

EICUOBB  X-0PO»0166,150Bttt,VVT6  0206960,3008813,3/10/76  SJGB*».3 


PBIQ.  BBPt*  But  288(3,  SAR?JIE-I3i  L'0-C« 

159.907660  159.795774  152,967100  152.055565  «A. 95100 

319.670542  319.472714  301.566003  301.362325  19,96280 

SAHPF.2  ttflC*  C8  «0.  Htif  ttVKS 
3.40589  1 

4.70357  2 


0-B8Wt  O-THEO.miL  V“WtH  SAHPlf  Dll*CO«ST 
1629.6072  6602.5764  1370.9779  2.24965 


loss  t*KG2llf 
O.dOOISOOO 


IBD  LOSS  aOlTZPUIlO 
6.39S096 


raCTOB  Btlt  loss  ISOONINT  mo  toss  EIPOBBSS 
0.SOCO8O  0. soeudo 


fSVCftl 

TJM 

G4W77  lEI!CrH«CB 

BfB  loss 

0.00069990 

0.00069996 

93,74672 

(0.6691Cas-03  0,0 

TM> 

TJIN2 

ME-CCHSt 

>,RBAl  SoXBtO. 

0.00072941 

0.00002453 

2.25690 

0.1 09573  0*02  -.609lOSt>>O6 

fSBI 

BBBOB  K 

0.00022809 

0.6861850-06  8 

u 


Program  5.  Attenuation  and  Insertion  Loss  and  Phase  Shift  In  Multilayer 
Radome  for  Perpendicular  Incidence 


0001  INTEGER*<* 

0002  REAL'S  TiTA,6LP.8ET«K?,PII3,0NE»WL»FAKE(2) ,A.B*C»0* AB.AAtRB, AR,BR, 
2ERR0R1  .WE.«OLD,e«OLO.AOLi)»TAAfTAB.DEN»ABCiABDtKl«TANeCDM»«;OLD. 
7STeP(22)/1.5D-?.l.2D-?,1.0-2,7.0-3,5.D-3.2.0-3»1.0-3»5.0-A.?.0-*» 

81.0- <».5.0-5»2.0-5«1.0-5.i.O-6*2.0“6*1.0-6*l.D-7.l,0-8,l.O-9, 

91.0- 1 0.1.0-11. 1,0-1 2/,F( 2) /l,,-l./.P,Ue.EV2,SILLY(2» .FUN(?) , 

8R.RR. FR.GR, THETA, TGH2A,T&2B,B2. AaA. 7ET AM, VSwR.RerL.KEFF.OA.TANEF. 
7EfllR.EBll,E912,lMSL.FlJSS(2) 

0003  complex* 16  ZONE. ZOONE.ALPC.BETC. GAMMA. KlCsK2CsKC, 70 .Z.THRh.RB, 
2TH.7B.SHGRR.SH6»I.SHGR.SHGI.E,EV,YB.Zfc.TA*EBl«E8,SH6C.SH6RC 

OOOU  DIMENSION  DATE (19) .ALPtlO) .BET (10) .GAMMA (10) »Z ( 10) .P ( 1 1 ) »DBS( 10) . 
2AR(10)  .8R(10)  .RB(IO)  .TH(iO)  ,E(11)  ,ZB(ll)  .KKIO)  .TANdOJ  .T(10) , 
3SHGRC(10) .SHGC(IO) .E8(ll) 

0005  EOOI VALENCE  (FAKE ( 1 ) .TMR3) . (SILLY ( 1 ) .EV) . (FUN ( 1 ) , YS) . (FUSa ( 1 ) ,EB1 ) 

0006  NAMELIST/lN/;il,TAN,T.N,WL/OUT/6AMMA.Z.ZB/OUTl/A.B.ERRORl.C. 
2D/OuT3/C.O/OUT?/R6. IH.ZR.BHGrr.SHGRI .iHGR.SHGI. A.B.E.THRB.THETR. 
3ERROR1 .EBI.EB.SHGC.SHRBC 

0007  202  FORMAT (1H0,23X.9HLAYER  NO. . Ax . ZHr 1 ,6X . 9HT AN  DELTA. IX. 

212HTHICKNESS.CM.2X.20HACCUMALATIVE  LOSS.OB.2X. 13HLAYER  LOSS. OB, 
32X,16hPhase  shift. deg.) 

0008  300  format (28X.I2.2X.F9.5.2X.F 11.7.2X,F8.A,10X.F1 1.7,6X.F11,7,9X.FB.3) 
COOO  302  F0RmaT(25X,11HINPUT  VSwRs. U,F9.6,AX.20HREFLECT10N  LOSS.  DB«.lX, 

2F8.5) 

0010  303  FORMAT (25X.12HEFFECTIVE  <*.1X.F9.6,3X.21H£FFECT1VE  TAN  OElTA  ». 

?1X.F10,T) 

0011  201  FORHAT(1H0.20X.19AA) 

0012  200  F0RMAT(1X.19AA) 

0013  30S  FORMAT(1X.J9MINSERTION  USS.  DB'.Fll.Z* 

0010  77  REAO(5.?OO.ENO»88)  DATE 

0015  WRlTE{6,2Ql)  DATE 

0016  REAOIS.IN) 

0017  PII®3.U15926S3600 

OOlfl  PI!2*6, 283185307200 

0019  Pn3=PIl2/WL 

0020  ONEal.OO 

0021  ZON€*(l ,00.0,00) 

0022  ZOONE*(C.OO. J .00) 

0023  ZO»377.00*70NE 

0029  00  10  Jrl.N 

0025  TA*OSORT (OnE*TaN(J)**?) 

002*  ALP( J) *PI |3*OS{3«T(Kl (J) *5,0-1 • (TA-ONE) )*T ( J» 

0027  GET {J)«PIl3*OSORT(Kl(U)*5,0-l*(TA*ON£))*T(J) 

0028  ALPC“Z0n£*ALP1J) 

0029  0ETC*ZOONE*B£T(J) 

0030  GAMMA (j)*ALPC*fiETC 

0031  K2»Sl ( J) •TAN(J) 

0032  K2€*ZOOf4€*K2 

0033  K1C*KI ( J)*70NE 

0039  KC*K1C»k2C 

0035  Z(J)»ZO/'COSOR7(KC) 

0036  10  CONTINUE 

0037  SUM*0,00 

0030  E(1)*ZOnE 

0039  P11)«0NF./3T7,00 

0090  2(N»l)*20 

0091  za(i)*zo 

0092  TK»e“Z0/Z(l) 

0093  WRITE (6.202) 

0099  00  13  J>1,N 

0095  CaFAKE(|) 

0096  0*FAKE12) 

0097  RiiOSORT  (C*a2*0**2) 

0096  IF«0  ,GY.  ONE)  00  TO  33 


17 


Program  5 (cont.) 


00«9 

rR=2.D0»8/ (0NE*R*«2J 

0050 

GRa2.D0*R/ (0NE-R**2) 

0051 

THETA=OaTAN(0/C) 

0052 

tgh2a=fr*ocos(theta)  i^rrT 

0053 

TG2B=GR*0SIN(THETA)  U | 

00  5U 

GO  TO  34  ULJI 

0055 

33 

RR=0NE/R 

0056 

FRs:2.O0*RR/(0NE*RR'»*2) 

0057 

6R3>2.00*R»/ (OME-«R**2) 

0058 

THETA=0ATAn{0/C) 

0059 

TGH2A=FR*0C0S (THETA) 

0060 

TG2B=GR*0SIN(ThETA) 

0061 

34 

B2»0ATAN(TG2B> 

0062 

IF(R  .6T,  ONE)  02sPII*R2 

0063 

B=OTAN(0. 500*82) 

0064 

AAA=0.2500*OLOG( (0N£*T6H2A> /(ONE-TGH2A) ) 

0065 

AsDTANH(AAA) 

0066 

50 

ABeONE* (A*B) **2 

0067 

ABCe  t A* (ONE*0**2) /AB-C) **2 

0068 

ABOe  (B*  (O)0E-A**2)  /6B-D)  **2 

0069 

ERRORlaOSOPT (A8C*AB0) 

0070 

00  400  K=i,22 

0071 

S0L0*STEP(K) 

0072 

00  600  JJal ,2 

0073 

420 

WE«ONE*STEi>(K)*F(JJ) 

0074 

KOUNTsO 

0075 

401 

KOUNTbKOONT*! 

0076 

429 

BOLO«8 

0077 

EROLOoERMORI 

0078 

B*0*lifE 

0079 

A0»ON€* (A*R)**? 

0080 

A8C«tA*(ONE«9**2)/A8-C)**2 

0081 

ABO« (8* (ONe-A**2 ) /A6-0» ••2 

0082 

ERRORl -OSOPT ( ABC* ABO) 

0093 

IF{ERRORI.lE.EROLO)  go  T3  401 

0084 

00001,0 

0095 

error IoEROlO 

0086 

STEP(K) oSOUO 

0087 

600 

continue 

0089 

00  700  JJol.2 

0089 

421 

tfE«ONE«STEO<K)*F(Jj) 

0090 

KOUNTcO 

C091 

402 

kount=kount«i 

0092 

420 

AOLO-A 

0093 

EROLOoERMORI 

0094 

AoA*WE 

0095 

ASoQNCt (A*B)*«2 

0096 

A0C« ( A* (CNE»B**2» /aB-C)**2 

0097 

A0O* (0* (0NE-A»*2) /A0-0»*»2 

0098 

ERRORl oOSOOT {ARC •ASP) 

0099 

IFlERRORl.LE.eROtO)  GO  TO  602 

otoo 

A»AftLO 

0301 

ERRORl «EROlO 

0102 

STEP  IK) -SOLO 

0103 

TOO 

continue 

0104 

irtERRORl.LE.l.O-U)  GO  tO  650 

0105 

609 

CONTINUE 

0106 

650 

A»tJ)»0,500*OLOG»(l*A»/{i-A)) 

0107 

eR(J)«OAT*N(0) 

0100 

RB  ( J)  mZQfifAd  { J)  *200**?  •8RU» 

0109 

AA>ALP(j)«aR{U) 

6110 

R0»RET<J)*BR{J» 

cm 

TAAaOTAKHlAA) 
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Program  5 (cont.) 


0112 

0113 

0114 

0115 

0116 

0117 

0118 
0114 
0120 
0121 
0122 

0123 

0124 

0125 

0126 

0127 

0128 

0129 

0130 

0131 

0132 

0133 

0134 

0135 

0136 

0137 

0138 

0139 

0140 

0141 

0142 

0143 

0144 

0145 

0146 

0147 

0148 

0149 

0150 

0151 

0152 

0153 

0154 

0155 

0156 

0157 

0158 

0159 

0160 
0161 
0162 

0163 

0164 

0165 

0166 

0167 

0168 


TAB=0TAN(Ba) 

OENcONE*  <TAA«TaB)*»? 

TH( J)aZONE»(TAA*(ONE*TAB**2) /0EN> 


♦Z00NE*<TA8»(0NE-TAA**2)/DEN} 


ZB(J*1)*2(J)*TH(J) 

THRBsZBlJ-vD/ZCJ*!) 

SHGRR=ZONE* (OSINH(AA) *0035(38) ) 

SH6Rl  = Z00NE*(0C0SH(AA)*r)5lN(BB)  > 
SHGR=ZONE*{OSlNH(AR(J) )*0C0S(BR ( J) ) ) 
SHGI=ZOONE*  (DC0SH(AR(  J) ) •OSll4(BR(  J)  ) ) 
SHGC ( J) =SH6R*SH6I 
SHGRC ( J) =Sh6RR»SHGRI 

E ( J*  1)  =E  ( J)*(SHG»R*SM6RI) ''  (SH6R*SHGI) 
Y8=Z0nE/Z8(J*1> 


EV=E(J*1) 

EV2»SILLY(1 )**2*SlLLY(Z)**2 
P( J*l)=EV2*ruN(l) 

THETR«:DATA»>)  (SILLY  (2) /SlLl-Y  ( 1 ) ) 


IE(SILLY(2) 

.lt. 

0.00 

.A4U. 

SILLY(I)  .GT. 

0.00) 

THETRaTHETR.PII2 

IF(SlLLY(2) 

.LT. 

0.00 

.ANO. 

SILLY(I)  .LT. 

0.00) 

THETRaTHETR.PII 

IF(SlLLY(2t 

.GT, 

0.00 

.AND. 

SILLY(l)  .LT, 

0.00) 

twetr«tmetr*pii 

SUMaT ( J) ♦SUM 

X*2,00*SUM/KL 

0*0.00 

IF(X  .GT.  0)  GO  TO  12 
GO  TO  14 

12  QeO*ONe 

IF(X  .GT.  Q)  GO  TO  12 

14  0=0-0NE 

THETO=57.2<}577'J500*TMETR*0»180.00-360*00*SUM/WL 
IF(THET0  .GT.  leO.OO)  ThETD-TMETO-IBO.OO 
OBS(J)<=10,00*OLOG10(P(  J«1>/R(J)  ) 
oe«io.oo*OL06io<P(j*n/pn) ) 

WRIT£(6.300I  JtKl tJl.TANlU) »T ( J» »06»06S( J> ♦THETO 

13  CONTINUE 

Efi(N*l}»Z8{N»ll/tZ0*ZR(N«l) ) 

00  15  Jal.^ 

MaN4 1-J 

t(3(H)=E8tM#l)*SHGC(M)  /SmGkCIM) 

15  continue 

e8iR*russ(n 

Efll t*EUSS{2) 
ffil2*eBlR**2»C8n**2 
! NSt.  a I 0 . DO  aOL  Qfi  1 0 ( . 2SD0  / tb  t 2 ) 
b»I YE (6.305)  InSl 
zf  TA«(ze(N*n-zo)  ''(zb«n^i)‘Z0) 


ZETAMaCPA8S(Z£TA) 
V5«R«(ON£*7eTA«)/10NE-ZETAH) 
R£FL«lO.OO*OL06lO(ONE/(0'iE-2ETAH**2) ) 
WRITE (6f30?)  VS»?*ReEL 
KCFE»(WL*TM€TO/(360.DO*SUHf •ONE )**2 
OA«3e.59038<?00*SUH*OSOPTl«EFr)/<OB*WLJ 
TANEf  »OS(3RT  (a.OO/^A^^P^O'Ri/OA***) 

WRITE  (6.303)  i<EFr,TA*4fr 
GO  TO  77 

68  call  exit 
END 
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Program  5 (cont.) 


AiWDLi  COPY 


Prlnt-Out  of  the  Program 


SOCK«BLL  9-LAYIF  BfOOHE  3 GHZ  74  DEG.P. 


LAYER  NO.  K1 

TAN  DELTA 

THICKNESS, CH 

ACCUNALATIVF  LOSS,DB 

1 2.44000 

O.0O6BOO0 

0.0530 

0. 0009846 

2 1.11550 

O.0OCC900 

5. 0800 

0.002302" 

3 3.59000 

0.0125000 

0.0500 

0.0049788 

4 1.21500 

0.0033900 

0.2640 

0.0067270 

3.59000 

0.0125000 

0.0500 

0.0086509 

6 4.140CO 

0.0100000 

C.0660 

0.0108214 

7 1.12500 

'1.0027000 

1.2280 

0.0236838 

8 4,14000 

0.0100000 

0.0660 

0.0262639 

9 1.3040C 

0.0045300 

0.3200 

0.0317474 

LAYER  LOSS.DD 

PHASE  SHIFT, DEG. 

0.0009846 

0.001 

0. "013174 

9.743 

0.0017768 

9.800 

0.0026482 

10. 382 

0.0C19339 

10.558 

0.0021605 

10.840 

0.C128623 

27.576 

0.00258C1 

28.^59 

0.0C54834 

32.156 

mSERTICH  LOSS. 

CB*  0.1499004 

INPUT  V3WR« 

1. 391847 

RirlLCTIOK  LOSS,  D£)«  0.11815 

REESCTIYE  N® 

1.259634 

IfFECTXVE  TAN 

DHLTA  • 0.0014387 

DATA  INDEX 


Page 


I.  Inorganic  compounds  2A 

Aluminum  oxides  24 

Single  crystal  sapphire,  Union  Carbide  24 

Ceramic,  AlSiMag  772,  American  Lava  24 

Ceramic,  high  alumina,  A.C.  Spark  Plug  24 

Aluminum  oxide  mixtures  24 

With  boron  nitride,  Ceradyne  24 

With  silicate  fibers,  McDonnell  Douglas  25 

Ammonia,  solid,  liquid,  Matheson  25 

■f^ryllium  oxide  + silicon  nitride  ceramic  25 

Niberlox,  National  Beryllia  26 

Boron  nitride,  hot-pressed,  grade  HBC,  Union  Carbide  26,27 

Potassium  bromide,  hot-pressed.  Union  Carbide  27 

Silica  28 

Dynasil  4000,  Dynasil  28 

Silica,  hot-pressed,  McDonnell  Douglas  28 

Silica  fiber  AS-3DX  176-17,  Philco-Ford  29 

Silicate  Glasses  29 

Corning  Glaasas  7052  and  7056  29 

Silicon  nitride  compounds  30 

GE  128-2  and  GE  129-1,  General  Electric  30 

II.  Miscellaneous  Inorganics  30 

Hercynite  (FeAl20^)  in  air,  MIT  Materials  Science  Dept.  30 

Sand,  MIT,  Research  Lab.  for  Electronics  30 

Uranium  oxide  (UO^)  powder,  General  Electric  31 

Chalcopyrite  (GuFeS2)  powders,  Kennecott  Copper  31 

Supramica  1100,  Mycalex  31 

III.  Organics  32 

Eposy  compound,  Allied  Resin  32 

Black  FM  Film,  American  Cyanamid  32 

''Teflon"-coated  membrane,  American  Durafilm  32 

"'iorlon"  2000,  Amoco  32 

"Torlon"  4000,  Amoco  32 

’'Torlon"  4000/A8i;roquertz,  Amoco  (Whittaker)  32 

"Torlon"  4103,  Amaco  33 
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DATA  INDEX  (Continued) 


III.  Organics  (cont.) 

"Tor Ion"  4P.03 

Fluorglass  laminate,  ^.tiantic  Laminates 
Absorber,  AVCO 

vinyl  film  133-24413-L,  Borden 
Adhesive,  HA6164  XL5-101,  Borden 
"Astral"  360  polyaryl.  Carborundum 
"Ekkcel"  I 200  copolymer.  Carborundum 
Polylmide  film.  Carborundum 

Epoxy/Glass  laminate  Fortin  "No  Flow,"  Collins  Radio 
Enoxy/Glass  laminate  Mica  "No  Flow"  102-68,  Collins  Radio 
Custom  Poly~'’Tef Ion"  fiberglas  Custom  Materials 
Thymol,  solid,  liquid,  Eastman  Kodak 
Silicone  rubber  absorbers,  Emerson  & Cuming 
Carbon  foam  absorber,  Emereor.  & Cuming 
Laminates,  Clastic  Corp. 

Molded  poljn'inyl  chloride,  Grace  252  and  EM  134 
Dloctalphalate,  Hatcol  101,  Hatco 

Niax  polyol,  10  ring  iJO,  liquid,  HIT,  Mech.  Eng.  Dept. 
Niax  polyol  W137D408.  liquid,  clear,  MIT,  Mech.  Eng.  Dept, 
Isoi/snate,  SF-52,  liquid,  MIT,  Mech.  Eng.  Dept. 
Chlorinated  polypropylene,  HIT,  Mech.  Eng.  Dept. 

"Tef loo"-fu6ed  quartz  laminate,  Philco-Ford  (Lincoln  Lab.) 
"Rycron"  R4,  polyphenyl  aulfide,  Phillipa  Petroleum 
"Tefzfcl,"  20X  glass  reinforced,  RCA 
15S  TFE,  RCA 

15?  TBE,  polysulfooe,  RCA 

Solithane  No.  1,  Hilokol 

Composition  B,  0. S.  Army 

Minol  A,  U.S.  Army 

"Tritonal,"  U.S.  Army 

TNT,  Trloitrotouiena,  U.S.  Army 

U.S.  8950-24-3,  Union  Carbide  (Uhittakar) 

Ferro/Kerlmld  381  Aatr&quarte,  Vhittekar 
Ferro/Kerimid  E glass,  Ulvictakar 
Baxcel  F-I78/E  glass,  Vhietaiusr 


DATA  INDEX  (Continued) 
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III.  Organics  (cont.)  ^3 

Hexcel  F178/Astroquartz  581,  Whittaker  43 

Experimental  Pl/Quartz,  Whittaker  43 

PD  753/A8tr.oquartz  A172,  Whittaker  43 

Skybond  710/A8troquartz  581,  Whittaker  44 


DIELECTRIC  PARAMETERS 

Dielectric  parameters  in  the  present  report  have  the  following 
notation: 

tc',  e'/£  , dielectric  constant  relative  to  vacuum 

o' 

k",  e"/e  , dielectric  loss  factor  relative  to  vacuum 
0 

tan  6,  or  tan  6^,  dielectric  loss  tangent  (dissipation  factor) 

k',  u'/u  , magnetic  permeability  relative  to  vacuum 
m 0 

K^,  D'VvIq,  magnetic  loss  factor 
tan  6^^,  magnetic  loss  tangent 
o,  a.c.  volume  conductivity  in  mho-cm 


0,  a.c.  volume  resistivity  in  oha-cm 


MATERIALS  INDEX 


I.  INORGANIC  COMPOUNDS 


Aluminum  oxides 


Single  crystal , sapphire 
Sample  Code  M7-2054-7,  8.515 

GHz,  25°C 

Field  direction  relative 
to  optic  axis 

K' 

tan 

li 

11.60  + .03 

.00005  + 

9.40  + .02 

.00007  + 

Ceramic,  AlSiMag  772 

8.51.  GHz,  250C 

D-c  volume  resistivity  at 

25°C  > 2x10^^ 

ohm-cm 

K - 9.295  + .03, 

tan  6 - .000073  + .000015 

Ceramic,  high  alumina 

T°C  p 

(ohm- cm) 

T°C 

D 

(olim-cm) 

25  >1.E17 

500 

2.25E8 

60  1.E16 

600 

6.3E7 

100  2.E15 

700 

1.53E7 

200  1,9E12 

800 

3.22E6 

300  4.0E10 

900 

6.1E5 

400  2.32E9 

Union  Carbide 


American  Lava 


A.C.  Spark  Plug 


Breakdown  voltage  60  Hr  rme,  .007"  thick- 
nesa,  1/8"  dlaa.  elect.,  ehort-tiae  teat 


T°C 

23 

137 

237 


kV 

6.0 

7.0 

6.0 


Alualau$a  oxide  slxtures 
With  boroa  aitride 


24 


Cer&dyne 


Z Comp. 

v/o 

Coradyne 

density 

25®G 

8.5  GHs 

AI2O3 

BN 

No, 

(g/ctt3) 

K' 

tan  6 

60 

40 

1603 

2.87 

6.61 

.0004 

70 

30 

1605 

2.98 

6.92 

.00036 

SO 

50 

1597 

2.603 

6,01 

.0026 

50 

50 

1595 

2,832 

6.52 

.(KmS 

I 

f- 

<1 


Aluminum  oxide  mixtures  (cont.) 
With  silicate  fibers 


McDonnell  Douglas 


After  drying  for  48  hrs  at  150°C  - — 

Density  1.65  g/cm^ 

8.5  GHz.  25°C 

K - 2.88  tan  6 » .00235 

Ammonia  Matheson 

Solid 


8.5  GHz  14  GHz 


T°C 

k' 

tan  6 

k’ 

tan  6 

-195 

2.96 

.00034 

2.96 

.00032 

-160 

2.96 

,00035 

2.96 

.00034 

-140 

2.97 

.00036 

2.97 

.00035 

-130 

2.98 

.00037 

2.98 

.00037 

-120 

3.00 

.00039 

3.00 

.00038 

-110 

3.02 

. 00044 

3.02 

.0005 

-105 

3.03 

.00050 

3.03 

.0007 

'■100 

3.04 

.0020 

3.03 

.00132 

-95 

3.04 

.0054 

3.04 

.0026 

-90 

3.05 

.0049 

3.04 

.0053 

-85 

3,07 

.0046 

3.06 

.0035 

-80 

3.14 

.0047 

3.12 

.0025 

Li< 

luid 

8.515  GHz 

14 

.0  GHz 

T°C 

k' 

T C 

K*  <" 

-76.2 

24,52 

6.85 

-76.5 

19.24  9.57 

72-6 

24.44 

6.81 

75. 

19,33  9,48 

71.7 

24.38 

6. 44 

72.4 

19.50  9.37 

67.0 

24.14 

6.08 

68 

19.69  8.72 

64,5 

24.00 

5,65 

61.7 

19.99  7.80 

62.0 

23.87 

5.30 

59.5 

20.14  7.54 

57.7 

23.58 

4.91 

56.3 

20.5  7.12 

51.2 

23.03 

4.28 

52.4 

20.76  6.65 

47,7 

22.77 

4.01 

48,7 

20.86  6.24 

42.0 

22.23 

3.61 

44.2 

21.42  5.78 

40.3 

22.04 

3,51 

41.5 

21.07  5.56 

38.3 

21.82 

3.40 

38,7 

21.08  5.33 

34.5 

21,46 

3.21 

36.3 

21.08  5.07 

33.9 

21.35 

3.19 

33.6 

21.07  4,96 

BaryllLum  oxide  '»■  eilicon  aitrlde 

"Pibesrlox"  National  Baryllla 

6.5  Gat,  2S®C 

k'  - 7.242  tan  6 .00235 

25 


-'*■  


Beryllium  oxide  + silicon  nitride  ceramic  (cont.) 

"Niberlox"  National  Beryllia 


3.13  to  2.94 

GHz 

5.1 

to  4.89 

GHz 

T°C  k' 

tan  6 

T°C 

k' 

tan  6 

25  7.245 

.00117 

25 

7.21 

.001 

98  7.304 

.00118 

500 

7.73 

.0015 

191  7.396 

.00119 

600 

7.85 

.0022 

254  7.458 

.00110 

700 

7.99 

.0029 

362  7.578 

.00113 

800 

8.15 

.0032 

438  7.665 

.00124 

900 

8.30 

.0042 

471  7.703 

.00142 

1000 

8.47 

.0049 

515  7.765 

.00165 

1100 

8.65 

.0057 

554  7.823 

.00200 

1200 

8.80 

.0071 

592  7.872 

.00245 

1220 

8.84 

.0075 

643  7.955 

.00301 

1250 

8.88 

.0083 

675  8.002 

,00329 

1277 

8.91 

.0092 

696  8.033 

.00344 

1305 

8.96 

.0118 

735  8.106 

.00375 

1327 

9.01 

.0210 

768  8.171 

.0039 

1335 

9.02 

.0035 

1343 

9.05 

.0037 

Boron  nitride,  hot-preaaed,  grade  HBC 

Union  Carbide 

Electric  field  II  preseing  direction 

T°C  Fraq.,Hx  10^ 

10^ 

10^ 

10^ 

10^ 

10^ 

10® 

23  (c  4.63 

4.63 

4.63 

4.63 

4.63 

4.63 

4,63 

tan  6 3.6 

3.2 

2.7 

2.5 

.79 

<.6 

<.6 

100  K 4.68 

4.65 

4.64 

4.64 

4.64 

4,64 

- 

tan  6 12.7 

12,9 

11.1 

8.2 

3.7 

2. 

- 

200  ic  4.70 

4.68 

4.68 

4.67 

4.64 

4.64 

> 

tau  6 29.6 

25.8 

20.7 

14.6 

6.1 

2. 

- 

300  If  4.90 

4.81 

4.75 

4,71 

4.71 

4.72 

- 

tan  6 136. 

103. 

66. 

25.7 

8.7 

3.8 

- 

400  K 4.99 

4.88 

4.61 

4.76 

4.74 

4.72 

- 

tan  6 163.  S 

142,5 

97. 

43.3 

13,6 

4.3 

- 

500  sc  5.07 

5.92 

4;  85 

4.80 

4,76 

4.74 

- 

tan  6 266. 

172. 

116. 

87.5 

48.3 

16,5 

- 

All  valuM  of  t«n  6 at*  aolcipUtd  by  10^. 


Boron  nitride,  hot-pressed,  grade  HBC 

Electric  field  J_  pressing  direction 


4.08  to  3.99  GHz 

8,515  GHz 

T°C 

K' 

lO^xtan  6 

T°C 

<' 

lO^xtan  6 

25 

4.142 

1.4 

25 

4.142 

1.5 

100 

4,146 

1.5 

100 

4.14 

1.6 

200 

4.154 

2.5 

200 

4.15 

1.6 

300 

4.162 

3.4 

300 

4.16 

1.7 

400 

4.172 

3.8 

400 

4.17 

1.8 

Overnight  hot 

500 

4.18 

1.8 

500 

4.181 

2.7 

600 

4.19 

1.8 

600 

4.193 

2.4 

700 

4.20 

1.8 

700 

4.205 

2.7 

800 

4.22 

2.0 

800 

4.221 

3.2 

900 

4.237 

4.  Anisotropy  test 

on  rod  at 

8.515  GHz,  25^ 

1000 

1100 

4.254 

4.271 

5.1 

6.5 

Field 

direction 

k'  lO^xtan  6 

1200 

4.290 

16.2 

El 

4.150 

9.4 

1300 

4.308 

24. 

£11 

4.543 

5.6 

1350 

4.317 

33.3 

1375 

4.321 

CD 

1400 

4,326 

42. 

1425 

4.331 

48. 

1500 

4.345 

68. 

Potasaium  bromide,  hot-pressed 

Union  Carbide 

25°C, 

8.515  GH£  after  48  hrs.  at  150^0 

Sample  Ho. 

Density 

<g/cm3) 

K» 

tan  6 

15 

2.10 

3.573 

.00006 

16 

2.14 

3.496 

.00013 

17 

2.43 

4.320 

.00094 

18 

2.48 

4.118 

.00006 

Dynaail  Corp 


Silica,  Dynasil  4000 


8.5  to  8.6  GHz 

37.3  to  35.1  GHz 

T°C 

k' 

tan  6 

r°c 

K ' tan  6 

25 

3.825 

.00016 

23 

3.82+. 01 5 .00035+. 0001 

92 

3.830 

.00012 

195 

3.84  .0003 

189 

:'.836 

.00010 

403 

3.86  .0003 

ni 

3.840 

.00007 

610 

3.87  .0002 

337 

3.844 

.00006 

807 

3.89  .0002 

398 

3.850 

.00006 

1003 

3.92  .0003 

544 

3.864 

.00007 

1205 

3.95  .0003 

601 

3.868 

.00008 

1408 

4.01  .0004 

700 

3.880 

.00012 

1495 

4.05  .0005 

833 

3.897 

.00015 

1570 

4.08  .0007 

862 

3.904 

.00016 

1650 

4.14  .0010 

922 

3.914 

.00018 

1690 

4.18  .0018 

997 

3.925 

.00020 

1720 

4.22  .0025 

1064 

3.936 

.00024 

1750 

4.26+. 04  .0038+. 0004 

1099 

3.941 

.00025 

1800 

4.41*  .010* 

1111 

3.942 

.00025 

1181 

3.956 

.00027 

ii 

Extrapolated,  not  measured. 

1234 

3.966 

.00029 

1316 

3.984 

,00031 

1364 

3.991 

.00034 

Silica,  hot-pressed 

McDonnell  Douglas 

8.5  GHz 

. 25°C 

Sanplo 

Density 

(g/cn^) 

tan  6 

Standard  Hyparpure 

SC  195 

1.55 

2.703  .00033 

SC  103 

2.07 

3.604  .00004 

Aggregata  Kyparpura 

ASC-71 

1.55 

2.T47  <.00002 

ASC-83 

1.96 

3.268  .00016 

28 


tagasmtmtsL^ 


«f  ■ ■■  * 


Silica  fiber  AS-3DX  176-17 


Philco-Ford 


8,5  to  8.6  GHz 


I 


f,- 

•5^ 


T°C 

K ' 

tan  6 

T°C 

K ' 

tan  6 

.^v 

25 

2.88 

.00178 

959 

2.94 

.0026 

70 

2.88 

.00150 

1001 

2.94 

.0030 

126 

2.88 

.00103 

1050 

2.94 

.0034 

L 

202 

2.876 

.00060 

1080 

2.95 

.0038 

f- 

300 

2.88 

.00035 

1173 

2.95 

.0047 

“i;.’ 

»-!• 

335 

2.89 

.00035 

1223 

2.97 

.0053 

t 

K 

408 

2.89 

.00048 

1252 

2.97 

.0058 

609 

2.90 

.00077 

1289 

2.98 

.0068 

li 

k 

680 

2.91 

.0010 

1324 

3.02 

.011 

799 

2.93 

.00155 

Silicate  Glasses 

Corning  Glass  7052 


Coming  Glass  7056 


1 GHz 

1 GHz 

T°C 

<• 

tan  6 

T°C 

K> 

tan  6 

23 

4.97 

.0046 

23 

5.23 

.0049 

102 

5.00 

.0053 

106 

5.26 

. 0050 

198 

5,04 

.0068 

228 

5.20 

.0066 

305 

5.12 

,0106 

295 

5.31 

,0078 

359 

5.18 

.0150 

352 

5.34 

.0102 

393 

5.23 

.0165 

404 

5.40 

.0123 

445 

5,31 

.0174 

447 

5.43 

.0154 

490 

5.35 

.0254 

494 

5.49 

,0173 

511 

- 

.0306 

514 

- 

.0360 

529 

- 

.0436 

529 

.0441 

540 

- 

,0493 

545 

- 

.0538 

552 

- 

.0582 

562 

- 

.0653 

560 

,0657 

577 

- 

.0731 

573 

- 

.0750 

593 

.0806 

594 

•» 

.0874 

612 

- 

.0893 

603 

- 

.0930 

636 

- 

.102 

622 

- 

.0977 

632 

• 

.1017 

Silicon  nitride  compounds 


General  Electric 


8.515  GHz 

GE  128-2  ic'  7.72 

tan  6 .0022 

p (g/cm^)  3.082 


14  GHz 
7.71 
.0033 
3.080 


24  GHz 
7.67 
.0034 
3.079 


GE  129-1  K 

tan  6 
p <g/cm^) 


7.77  7.73  7.67 

.00185  .0026  .0020 

3.087  3.089  3.080 


II.  MISCELLANEOUS  INORGANICS 


Hercynite 

(FeAl20^) 

in  air 

M. 

l.T 

. Materials  Scienc 

T°C 

Fraq 

* » ^ 

Hz  K' 

a 

T°C  Freq. 

, Hz 

a 

28 

1.E5 

18+2 

5.8E-8 

527 

100 

l.lE-4 

61 

7.2E-8 

686 

100 

8.2E-4 

101 

9.8E-8 

686 

1,E5 

8.2E-4 

170 

2.0E-7 

718 

1.07E-3 

221 

4,2E-7 

778 

2.09E-3 

260 

8.3E-7 

829 

N 

2.96E-3 

299 

1.7E-6 

836 

1.1 

E6 

3.79E-3 

324 

2.9E-6 

885 

8.8E-3 

421 

2.1E-5 

905 

1.14E-2 

537 

N 

■* 

1.2E-4 

971 

V 

1.68E-2 

Sand 

M. l.T. , Reaearch  Laboratory  for  Electronic: 

Freq. ,GHz 

.3 

1 3 

8.S 

14 

24 

.2X  H.O 

k' 

2.95 

2.93  2.91 

2.90 

2 

.89 

2.86 

k" 

.0196 

.017  .018 

.0091 

.0096 

.0158 

3X 

HjO 

k' 

3.68 

3.38  3.52 

.50 

3 

.48 

3.46 

tc’* 

.273 

.122  .136 

.36 

.47 

.48 

n 

UjO 

k' 

5.07 

4.90  3.53 

4.65 

4 

.50 

4,24 

k" 

.355 

.220  .352 

.630 

.89 

.935 

as 

UjO 

K* 

6.57 

6.46  6.27 

6.06 

5 

.54 

5.30 

.493 

.309  .462 

1.18 

1 

.53 

3,1 

111 

V 

8.6 

8,45  8.24 

8.18 

7 

.8 

6.99 

k" 

,7SS 

.43  .691 

1.89 

2 

.42 

2.60 

20S 

H2O 

K* 

15.2 

15,1  14.8 

13,8 

12.4 

11.0 

ic” 

I.IS 

.66  1.55 

3.94 

5,90 

3.4 

30 


Uranium  oxide  (UO^)  powder  General  Electric 


.915  GHz 

2.45  GHz 

T°C 

k' 

tan  6 

T°C 

tan  6 

23 

4.27 

.00067 

23 

4.27 

.00058 

93 

4.26 

.00092 

98 

4.27 

.00115 

272 

4.26 

.00550 

264 

4.26 

.00292 

345 

4.28 

.00783 

359 

4.27 

.0053 

482 

4.32 

.0106 

456 

4.28 

.0071 

517 

4.35 

.0125 

517 

4.32 

.0101 

Chalcopyrite  (CuFeS2)  powders 

Kennecott  Copper 

Sample 

Freq. 

1 GHz 

3 GHz 

8.5  GHz 

Course 

k' 

10.38 

9.07 

7.37 

Messina 

k" 

2.32 

2.09 

2.49 

-16  4-  20 

tan  6 

.223 

.221 

.338 

me  ah 

0 

1.29E-3 

3.48E-3 

1.18E-2 

a 

.64 

1.88 

6.83 

Fine 

k' 

10.07 

6.61 

5.83 

UCD 

k" 

.745 

.32 

.186 

-120  mesh 

tan  S 

.074 

.0484 

.0319 

0 

4.14B-4 

5.33E-4 

8.8E-4 

os 

.213 

.339 

.596 

The  conductivity  (o)  is  cstpressed  in  reciprocal  ohro-cm.  The 
abeorptlon  coefficient  (a)  is  in  <ib/ca. 

Supramica  1100  Mycaies 


T*c 

so*' 

so’ 

io‘ 

10^ 

so* 

so’ 

SO* 

so* 

4.11' 

X.itlf* 

:) 

< 

».«) 

.OOMl 

• OOWJ 

.ooni 

4.*: 

.ecin 

«.to 

.com 

».JJ 

,e«s 

?.4* 

.e-C'in 

?,*6 

004% 

? . i ' 

g* 

US  < 

.01$^ 

.oots 

.005i 

.w» 

.005? 

?4‘4 

?.u 

f .4-; 

.0C4O 

UA  1 

O.Jl 

.)W 

* *> 

• SOJ 

.om 

7.H 

(.♦) 

J.it 

4«>s; 

>.l? 

.0044 

?,4? 

K* 

i 

M.O 

,»n 

U.ot 

.a> 

♦.84 

.:r. 

♦ 09^ 

,ojw 

>.es 

.',4* 

?.4<! 

.00711 

'.'4 

a* 

I.K 

.SiSi 

?.»♦ 

■om 

.0141 

T.M 

.01(54 

?.♦» 

.07:; 

?.*; 

.0531 

iW 

?.40 

.014 

,CJU 

.0115 

J.ll 

.OIM 

Mir 

(•Ml  i 

SJ.IO 

.iTJ 

♦.« 

.14} 

4.01 

.o:n 

?.4l 

.0505 

.o:u 

?.*4 

.025) 

WO 

* ' 

S».4 

.♦» 

U.J 
. >4} 

.040 

,0511 

«.o* 

.0)54 

?.M 

.054 

III.  ORGANICS 


Epoxy  compound 


T°C  Freq. , Hz 

10^ 

10^ 

25  k' 

4.12 

4.046 

tan  6 

.0177 

.0111 

100  K 

4.85 

4.518 

tan  6 

.0779 

.0448 

Hack  FM  Film 

T°C 

Freq.,  GHz 

1 

25 

k' 

7.24 

tan  <S 

.202 

'Taflon"-coated  membrane 

25°C,  3 GHz 

K*  ••  3,54  tan 


"Torlon"  2000 
24  GHz,  25°C 

40X  Rel.  Hum. 
Wet 

"Torlon"  4000 
24  GHs,  2S®C 

40Z  Hal.  Hum. 
Wet 

"Torlon"  4000/A«troquares 
24  GHz 


t®c 

r* 

C4W  6 

23 

3.70 

.0061 

66 

3.72 

.0065 

119 

3.73 

.0072 

117 

3.74 

.0082 

Allied  Resin 

10^  10^  10^ 

4.009  3.933  3.856 

.0105  .01295  .0152 

4.354  4.244  4.125 

.0258  .0202  .0189 


American  Cyanamid 


3 8.5 

6.45  6.06 


.155  .115 

American  Durafilm 

6 • . 

0071 

Amoco 

k’ 

tan  6 

3.605 

3.97 

.0143 

.0327 

Aatoco 

K* 

tan  6 

3.524 

3.77 

.014 

.0282 

Amoco 

(Whittaker) 

T°C 

If* 

tan  6 

220 

3.73 

.0097 

260 

3 52 

.0142 

115 

3.47 

.0076 

"Torlon"  4103 


Amoco 


8,5  GHz,  25  C 


k'  - 3.605  tan  6 - .0120 


"Torlon"  4203 

8.5  GHz,  25°C 


k'  - 3.776  tan  6 » .0117 


Amoco 


Fluorglasa  laminate 
1.3  GHz,  25°C 

K*  - 2.515 


Atlantic  Laminates 


tan  6 ■ .00138 


Absorber 


AVCO 


1 GHz 


T°C 

e’/e^ 

tan  6^ 

-30 

6.99 

.093 

-20 

7.06 

.101 

-10 

7.14 

.116 

0 

7.23 

.129 

10 

7.34 

.144 

20 

7.46 

.160 

25 

7.53 

.169 

30 

7.60 

.179 

40 

7.74 

.198 

50 

7.63 

.217 

Vinyl  film  133-24413'“L 
18  MHz 

T°C  <’  tan  6 


Attenuation 


tan  6 

m 

(db/cm) 

2.38 

.949 

3.61 

2.37 

.979 

3.75 

2.36 

1.01 

3.91 

2.36 

1.04 

4.08 

2.35 

1.09 

4.31 

2.35 

1.15 

4.58 

2.34 

1.165 

4.69 

2.31 

1.184 

4.78 

2.19 

1.22 

4.89 

2.11 

1.25 

4.99 

Borden 

T®C  tan  *5 


32.5 

2.915 

37.5 

2.963 

46.9 

3.064 

54.5 

3.063 

66.4 

3.328 

75.7 

3.620 

81.5 

3.748 

91.5 

3.988 

99.9 

4.302 

103 

4.618 

.0496 

115.7 

.0568 

125 

.0733 

129 

.0968 

134.2 

,130 

140.4 

.1366 

152.2 

.182 

156 

.214 

159,5 

.237 

163.5 

.248 

4.969 

.251 

5.364 

.238 

5,599 

.228 

5.799 

.228 

6.046 

.191 

6.317 

.148 

6.423 

,133 

6.497 

.121 

6.546 

.110 

Adhesive,  1146164  KI.5-101 


Borden 


100  ^a^s 


x'^c 

r’ 

n 

2.41 

.0195 

89 

l.Ul 

.0223 

113 

2.47 

.0327 

1,50 

2.56 

.0511 

X^F 

(C* 

tan  6 

188 

2.69 

.0666 

213 

2.80 

.0671 

255 

2.86 

.0607 

275 

2.90 

.0481 

33 


"Astral"  360  polyaryl  Carborundum 

8.5  GHz,  25°C 

k'  - 3.454  tan  6 - .01215 


"Ekkcel" 

I 200  copolyester 

Carborundum 

8.5  GHz,  25°C 

K ’ 

tan  6 

Piece  1 

3.158-3. 

183 

003 58-. 00362 

Piece  2 

3.268-3. 

297 

00367-. 00289 

Polylmlde 

film 

Carborundum 

T°C 

Freq. 

d.c. 

100  Hz 

1 kHz 

10  kHz 

100  kHz 

1 MHz 

A 

25 

tan  5 

C 

>1.E18 

3.50 

.00203 

3.49 

.00276 

3.48 

.00541 

3.44 

.00883 

3.27 

.00854 

100 

<' 

tan  <5 

P 

6+3E1& 

2.99 

.00220 

2.99 

.00179 

2.98 

,00221 

2.973 

.00190 

2.93 

.0011 

25 

k' 

tan  6 

0 

>i.E18 

2.99 

.00202 

2.98E12 

2.99 

.00109 

2.98 

.00125 

2.98 

.00144 

2.94 

.00109 

-75 

<• 

tan  6 

P 

>1.E18 

2.98 

.00012 

2.98 

.00096 

2.98 

.00126 

2.97 

.00129 

2.94 

.00203 

200 

KC' 

tan  6 

0 

4.3E11 

2.89 

.0147 

4.21E11 

2.86 

.00729 

2.84 

.00382 

2.82 

.00210 

2.78 

.00135 

235^ 

P 

S.B9 

257^ 

P 

5.E6 

260 

P 

2.2Ee 

256 

tan  6 

P 

38.8 

8.24 

5.63E8 

6.46 

5.74 

4,85E8 

2.89 

2.05 

2.64 

,141 

2.56 

.0145 

262 

tc' 

tan  S 

P 

10.85 

8.30 

2.0E7 

300 

v:  * 

tan  6 

P 

1.03E7 

5.22 

30.15 

I.I4B7 

9.93 

15.4 

1.18E7 

3.36 

5.49 

2.62 

.777 

2.50 

.0925 

A9  received  condition}  for  All  other  dzite  eeikple  ves  in  dry  ^2  after 
beeclna  to  ISC®C, 


Epoxy/Glass  laminate  Fortin  "No  Flow" 


'B"  stage  pressed  into  "C"  stage 
E ±to  sheet 

1 MHz  10  MHz 


Collins  Radio 
E II  to  sheet 

1 GHz  3 GHz 


T°C 

k' 

tan  6 

k' 

tan  6 

T°C 

k' 

tan  6 

k' 

tan  6 

-55 

3.94 

.0156 

3.73 

.0139 

-55 

3.73 

.0058 

3.71 

.0105 

-40 

4.00 

.0182 

3.76 

.0162 

-40 

3.74 

.0097 

3.72 

.0126 

-20 

4.11 

.0223 

3,87 

.0212 

-20 

3.75 

.0153 

3.73 

.0156 

0 

4.23 

.0259 

3.97 

.0271 

0 

3.77 

.0212 

3.74 

.0206 

10 

4.30 

.0267 

4.03 

.0300 

25 

3.82 

.0295 

3.78 

.0278 

23.8 

4.43 

.0280 

4.14 

.0336 

40 

3.87 

.0346 

3.83 

.0323 

J- 

40 

4.60 

.0258 

4.23 

.0370 

60 

3.94 

.041 

3.88 

.0390 

:i. 

60 

4.84 

.0239 

4.51 

.0349 

80 

4.06 

.0')9 

3.97 

.047 

80 

5.07 

.0227 

4.72 

.0330 

100 

4.19 

.058 

4.08 

.0552 

100 

5.28 

.0275 

4.87 

.0345 

120 

4.32 

.064 

4.21 

.0636 

V 

115 

5.42 

.0380 

5.01 

.038? 

125 

4.39 

.067 

4.25 

.0658 

t 

125 

5.57 

.0452 

5.08 

.0426 

'r)\ 

1 

100  MHz 

t;; 

1 

25 

4,02 

.0339 

1 

4V 

•a. 

E II  to 

sheet. 

8.5  GHz 

1 

T°C 

K' 

tan  6 

T°C 

k' 

tan  6 

-55.5 

-44. 

-32.1 
-21 
- 5.4 

14.5 

31.5 
95.1 


3.699 

3.697 

3.699 

3.697 

3.723 

3.723 

3.757 

4.010 


.0155 

.0173 

.0227 

.0255 

.0294 

.0294 

.0323 

.0501 


106.0 

117 

125 

1304 

77 

62 

232 


4.044 

4.089 

4.142 

4.184 

3.912 

3.855 

3.745 


.0617 

.0650 

.0673 

.0686 

.0508 

.0443 

.0304 


. 


Epoxy/Glass  laminate  Mica  "No  Flow"  102-68 
Pre-preg.  pressed  into  "C"  stage 


1 MHz 


E i.  to  sheet 
10  MHz 


1 MHfc 


Coliiits  Radio 


10  Ifflz 


T°C 

K' 

tan  6 

K* 

tan  6 

T®C 

k' 

tan  6 

tc' 

tan  6 

-55 

3.96 

.0187 

3,93 

.0160 

50 

4.71 

.0253 

4.48 

.0366 

-40 

4.03 

.0225 

4.00 

.0211 

60 

4.80 

.0242 

4.57 

.0364 

-30 

4.10 

.0251 

4.04 

.0225 

70 

4.89 

.0239 

4,65 

.0360 

-20 

4.15 

.0271 

4.08 

.0261 

80 

4.98 

.0253 

4.75 

,0370 

-in 

4.22 

.0284 

4.10 

.0297 

90 

5.06 

.0277 

4.84 

.0385 

0 

4.29 

.0292 

4,14 

.0301 

100 

5,17 

.0309 

4.96 

.0403 

10 

4.36 

0202 

4.18 

.0322 

110 

5.29 

.0371 

5.08 

.0423 

20 

4.43 

.0288 

4.22 

.0339 

ilS 

- 

- 

5.15 

.0435 

25 

4.49 

.0285 

4.26 

.0345 

120 

5.41 

.0461 

5.08 

.0469 

30 

4.53 

.0230 

4.31 

.0350 

125 

5.48 

.05C9 

5.00 

.0510 

40 

4.62 

.0266 

4.38 

.0359 

Epoxy/Glass  laminate  Mica  "No  Flow"  102-68 

Pre-preg.  pressed  into  "C"  stage  Collins  Radio 


E II  to  sheet 


1 GHz 

3 GKz 

8.5  GHz 

T°C  <’ 

tan  6 

k'  tan  6 

T®C 

k' 

can  5 

-55  3.65 

.0053 

3.63 

0094 

-55 

3.639 

.0117 

-40  3.69 

.0125 

3,65 

0115 

-40 

3.653 

.0130 

-30  3.72 

.0149 

3.67 

0132 

-30 

3.665 

.0142 

-20  3.75 

.0174 

3.69 

0153 

-20 

3.684 

.0161 

-10  3.77 

.0198 

3.71 

0175 

-10 

3.704 

.0182 

0 3.79 

.0222 

3.73 

0200 

0 

3.721 

.0202 

10  3.81 

.0244 

3.75 

0228 

10 

3.740 

.0225 

25  3.86 

.0279 

3.785 

0269 

20 

3.756 

.0249 

40  3.89 

.0316 

3.82 

0313 

25 

3.765 

.0262 

jO  3.93 

.0342 

3.855 

0340 

30 

3.773 

.0276 

60  3.99 

.0373 

3.89 

0384 

40 

3.782 

.0292 

70  4.05 

.0413 

3.93 

0425 

50 

3.796 

.0325 

80  4,i£j 

.0454 

3.985 

0468 

60 

3.839 

.0378 

90  4.23 

.0467 

4.05 

0515 

70 

3.894 

.0449 

100  4.33 

.0538 

4.10 

0560 

80 

3.959 

.0530 

110  4.42 

.0574 

4.15 

0605 

90 

4.032 

.0594 

120  4.52 

.0604 

4.21 

0648 

100 

4.072 

.0649 

125  4.55 

.0624 

4.23 

0665 

110 

4.079 

.0667 

115 

- 

. - 

120 

4.076 

.0691 

125 

4.082 

.0710 

Custom  Poly-" 

Teflon" 

fiberglas 

Custom  Materials 

1.3  GHz, 

25°C 

< - 2.544 

tan  6 »• 

.00125 

Thymol 

Eastman 

Solid,  45  C 

Solid,  25 

°C 

Freq. , Hz 

k" 

0 

Freq. .Hz 

k' 

tc" 

3 

16.44 

31.6 

5.85E-11 

1,5x10® 

2.45-2 

.52  .0070 

10 

5.09 

12.8 

7.UE-11 

3x10® 

.0110 

31 

4.14 

5.12 

3.79E-11 

5x10® 

.0098 

98 

3.45 

2.14 

1.17E-10 

1x10^ 

.0070 

996 

2.72 

.401 

2.22E-10 

1.5x10^ 

.0055 

9997 

2.61 

.0570 

3.16E~10 

2,45x10^ 

.0054 

1x10 

2.62 

.00575 

3.19B-10 

3x10^ 

.0062 

1x10*’ 

2.61 

.00104 

5.80E-10 

4.9x10® 

.0104 

9.5x10® 

2.61 

.00134 

7.07E-9 

8.5x10® 

2.45 

.00546 

i.asio' 

2.61 

.00234 

2.34E-8 

1.4x10^® 

2.45 

.0146 

2.4x10^® 

2.45 

.030 
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Thymol  (cent.) 


Liquid  1 

, 52"'C 

Freq.,  Hz 

k' 

kL. 

k" 

k"  *) 

meae. 

tit 

meas. 

fit  ' 

10^ 

4.61 

4.52 

4.94 

4.94 

10^ 

4.52 

.494 

.494 

10^ 

4.50 

.0494 

.0494 

10^ 

4.50 

.00512 

.00502 

10^ 

4.50 

.00157 

.00127 

9.5x10^ 

4.50 

.0105 

.0074 

1.8x10' 

4.50 

/ 

.0200 

.0139 

1.5x10® 

4.49 

4.51 

.136 

.115 

3x10® 

4.48 

4.49 

.257 

.228 

5x10® 

4.46 

4.44 

.369 

.369 

1x10^ 

4.20 

4.24 

.650 

.652 

1.5x10^ 

3.95 

3.99 

.727 

.819 

2.45x10^ 

3.73 

3.58 

.911 

.898 

3x10^ 

3.49 

3.40 

.804 

.872 

5x10® 

3.25 

3.04 

.675 

.689 

8.5x10® 

2.96 

2.84 

.510 

.458 

1.4x10^° 

2.83 

2.77 

.392 

.291 

2.4x10^° 

2.72 

2.74 

.359 

.173 

Computer  best  fit  results  to  parameters  of  a single  relaxator 
plus  conductance:  - 2.721,  a - 2.75E-iO,  Kg  - K<»  - 1.799; 

critical  frequency  2.33E9,  tau  m 6.83E-9  sec. 

Silicone  rubber  absorbers  Emerson  & 


10^ 

2.10^ 

u/' 

IsH!** 

q 

ixin 

iKlO'* 

rui 

V ' .*i 

il.Ta 

>.V4 

?.40 

?.w 

7,U 

?.i; 

>.2\ 

7.  in 

t.n 

.m 

.021 

.014 

.UU 

.on 

.on 

.n?}7 

P * .•  1* 

U.O 

ii.i 

V.2 

«.4 

?.oo 

1.1? 

1-2? 

S 

.04 

.os; 

.MXl 

l 04 

1,74 

CM 

tVi 

a 

W.4 

n.n 

l.M 

l«o 

.0041 

.004i 

.0044 

.004? 

,0O4V 

.0061 

.OllJ 

»•*  /l. 

0 

3.?0 

i.n 

iA2 

«•« 

•A 

•.1 

<<U5 

..o» 

.04U 

-IW 

.415 

rcH  40 

U.1 

Ji.5 

11.3 

n.2 

.0J> 

.ou 

,PU 

.012 

.omz 

.C<>45 

.0101^ 

?.(f 

t.i 

7.44 

5.41 

tun 

♦.04 

•^.OJ 

OiV 

.110 

.405 

.783 

m 

J.4Q 

4.40 

6.41 

4,  n 

6.n 

4,2C 

4.n 

.03Ji 

.on? 

.0-10) 

.0*0 

.010 

.Otw 

.0114 

.01*3 

s.u 

4.44 

3,?4 

i-in 

i.Oi 

'v.OV 

.u 

.m 

,?U 

WitMt  tM 


Eastman 


Cuming 


Carbon  foam  absorber 
EHD-18-F,  25°C 


Emerson  & Cuming 


Freq. , GHz 

k' 

k" 

1 

3.16 

2.43 

3 

2.55 

1.17 

8.5 

1.90 

.68 

14 

1.75 

.34 

Laminates 


Clastic  Corp. 


1 GHz,  25  C 


<' 

tan  6 

Clastic 

&-200,  buff  (nearly  NEMA  G-10) 

5.07 

.0192 

Clastic 

TSF, 

brown  (NEMA  GPO-2) 

4.97 

.0142 

Clastic 

UTR, 

red  (NEMA  GPO-1) 

4.38 

.0145 

Molded  polyvinyl  chloride 


Grace 


Grace  252 

30  MHz,  density  1.41  g/cm'^ 

T°C  ic’  k"  tan  6 

a 

T°C 

k' 

k" 

tan  6 

G 

21.0 

3.032 

.0288 

.0095 

4.81E-7 

116.7 

3.331 

.333 

.100 

5.56E-6 

29.5 

3.054 

.0299 

.0098 

5.0E-7 

129.5 

3.429 

.462 

.135 

7.71E-6 

39.3 

3.055 

.0470 

.0154 

7.85E-7 

138,7 

3.601 

.751 

.209 

1.25E-5 

66.0 

3.076 

.0504 

.0164 

8.41E-7 

146.9 

3.870 

.986 

.254 

1.646E-5 

73.7 

3.106 

.0666 

.0214 

l,llE-6 

160.9 

4.297 

1.39 

.323 

2.32E-5 

89.9 

3.127 

.0980 

.0313 

1.64E-6 

175.5 

4.673 

1.615 

.346 

2.70E-5 

104.7 

3.252 

.1816 

,0558 

3.03E-6 

180.5 

4.906 

1.667 

,340 

2.78E-5 

.ded  co- 

Grace 

T®C 

-polymer  of  polyvinyl  chloride 

EM  134,  30  MHz,  density  1.35  g/cm^ 

k'  k"  tan  <5  o 'r°C 

K' 

k" 

tan  6 

Grace 

a 

21.1 

2.891 

.054 

.018 

8.91E-7 

121.0 

3.229 

.398 

,123 

6.64E-6 

32.5 

2.899 

.035 

.012 

5.8E-7 

129.3 

3.326 

.505 

.152 

8.42E-6 

41.5 

2.908 

.0387 

.013 

6.5E-7 

138.3 

3.55 

.674 

.190 

1.12E-5 

59,9 

2.932 

.0553 

.0189 

9.2E-7 

142.9 

3.66 

.825 

.226 

1.38E-5 

64.9 

2.940 

.058 

.0198 

9.7E-7 

147.6 

3.832 

.945 

.247 

1.58E-5 

71.3 

2.973 

.0694 

.0234 

1.16E-6 

163.7 

4.48 

1.49 

.332 

2.49E-5 

82.9 

3.007 

.0903 

.0300 

1.51E-6 

166.3 

4,62 

1,52 

.328 

2.53E-5 

95.5 

3.040 

.129 

.0426 

2.17E-6 

170.0 

4.78 

1.62 

.338 

2.71E-5 

111.1 

3.134 

.272 

.0866 

4.53E-6 

175.0 

5.06 

1.73 

.341 

2.89E-5 

Dloctalphalate,  Hactol  101 
Liquid,  25°C 

k’ 

tan  <5 


Uatco 


1 Gils 

2.74 

.109 


3 GHz 

2.645 

.0635 


8.5  GHs 

2.59 

.0438 
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Niax  polyol,  10  ring  130,  liquid 


Mil,  Mech.  Eng,  Dept. 


T^F 

Freq. , kHz 

k’ 

a 

76.4 

1 

8,80 

9.08E-9 

87.4 

1 

- 

1.255E-8 

93.7 

1 

- 

1.47E-8 

105.2 

1 

- 

1.90E-8 

108.5 

10 

7.94 

2.31E-8 

125.2 

10 

- 

3.03E-8 

134.8 

10 

- 

3.29E-8 

141.5 

10 

7.81 

3.40E-8 

149.7 

10 

- 

3.50E-8 

159.7 

10 

- 

3.49E-8 

Niax  polyol  W137D408,  liquid,  clear  MIT,  Mech.  Eng.  Dept. 


Same,  with  carbon 


T°C 

Freq. , 

kHz  k' 

0 

Freq., 

Hz  k' 

a 

74 

1 

9.85 

3.45E-8 

75 

1 

10.8 

3.82E-8 

74 

10 

8.37 

3.76E-8 

90.5 

1 

6.18E-8 

74 

100 

7.96 

5.09E-8 

96 

1 

- 

7.08E‘-8 

88.5 

:i 

> 

4.65E-8 

101 

1 

- 

7,84E-8 

106.5 

1 

- 

6.32E-8 

105 

10 

9.12 

8.55E-8 

127.2 

1 

- 

7.89E-8 

114.8 

10 

- 

1.04E-7 

141.2 

], 

- 

8.74E-8 

123 

10 

1.20E-7 

152.9 

10 

- 

9.43R-8 

130.4 

10 

- 

1.32E-7 

167.1 

10 

- 

9.55E-8 

140.5 

10 

1.48E-7 

171.4 

10 

9.61E-8 

147.5 

10 

- 

1.57E-7 

154 

10 

~ 

1.65E-7 

167 

10 

- 

1.80E-7 

170.9 

10 

— 

1.86E-7 

Isocyanate 

, SF-52 

, liquid 

MIT, 

Mech.  Eng. 

Dept. 

T®F 

k' 

a 

83.7 

14.7 

2.49E-9 

96 

- 

6.28E-9 

105 

- 

8.50E-9 

109 

- 

9.60E-9 

122 

- 

1.25E-8 

126 

- 

1.40E-8 

132.7 

1.58E-8 

135 

1.64E-8 

142.7 

«[• 

1.Q6E-8 

148.5 

- 

2.16E-8 

153.2 

- 

2.39B-8 

159.2 

- 

2.74E-8 

164.5 

- 

3.25E-8 

168.7 

- 

3.SIE-8 

170 

11.9 

3.85B-8 

Chlorinated  polypropylene  MIT  Mech.  Eng. 

22%  total  chlorination  on  surface  of  pellets  about  2 mm  diam. , 
compacted  sample  (//38-1) 

18  MHz 


T°C 

k' 

k" 

0 

T°C 

<' 

k" 

0 

20 

2.58 

.0245 

2.45E-7 

125 

2.39 

.0360 

3.61E-7 

35 

2.62 

.0252 

2.52E-7 

133 

2.37 

.0324 

3.24E-7 

49 

2.62 

.0351 

3.51E-7 

138 

2.36 

.0322 

3.23E-7 

63 

2.60 

.0414 

4.15E-7 

142 

2.36 

.0325 

3.25E-7 

79 

2.55 

.0440 

4.41E-7 

148 

2.49 

.0291 

2.92E-7 

92 

2.49 

.0428 

4.29E-7 

152 

2.51 

.0306 

3.06E-7 

100 

2.47 

.0421 

4.22E-7 

159 

2.55 

.0295 

2.96E-7 

115 

2.40 

.0376 

3.76E-7 

For  additional  data  on  chlorinated  polyolefins  see  Ph.D.  Thesis  of 
Lewis  Erwin,  Mechanical  Engineering  Department,  MIT,  1976. 

"Tef lon"-fu8ed  quartz  laminate  Philco-Ford 

8.515  GHz,  23°C  (Lincoln  Lab.) 

K'  - 2.35  tan  6 - .00052 

"Rytron"  R4,  polyphenylene  sulfide  Phillips  Petroleum 

8.515  GHz,  25°C 

<*  *4.01  tan  6 “ ,0052 

"Tafzel,"  20%  glass  reinforced  RCA 

At  25°C 


Freq.,  Hz  60 

1E3 

1E6 

1E9 

3E9 

lElO 

<•  2.98 

2.97 

2.96 

2.94 

2.93 

2.92 

Can  6 .0018 

.0021 

.0057 

.0175 

.016 

.0142 

15Z  TPE,  polyphenylene  sulfide 
k'  3.01  3.00 

2.99 

2.99 

2.99 

2.98 

can  6 .00062 

.00090 

.00064 

.0016 

.00365 

.0055 

ISZ  TFg,  polyaulfooe 

K*  2,96 

2.92 

2.88 

2.85 

2.84 

2.83 

tan  6 .0022 

.0011 

.0042 

.0044 

.0053 

.0062 
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Composition  B 


2450  Mz 


U . S . Army 


915  MHz 


T°F 

k' 

t4in  6 

T°F  k:'  tan  6 

80.8 

2.832 

.00273 

81.5  2.779  .00191 

84.8 

2.829 

.00298 

84.7  2,781  .00218 

89.2 

2.830 

.00363 

88.6  2.780  .00251 

97.1 

2.831 

.00408 

97.0  2.781  .00296 

109.5 

2.833 

.00496 

10.5  2.784  .00357 

121.3 

2.834 

.00563 

121.5  2.783  .00426 

133 

2.836 

.00640 

133  2.780  .00491 

146.7 

2.841 

.00740 

146.8  2.784  .00601 

158.2 

2.855 

.00895 

158.9  2.791  .00744 

159.4 

2.857 

.0092 

159.5  2,806  .00788 

160.8 

2.86? 

.0097 

159.5  2.808  .00805 

161.9 

2.871 

.0098 

160.6  2.848  .0084 

167.2 

2.915 

.0131 

161.9  2.855  .0088 

170.2 

2.945 

.0153 

164.2  2.864  .0095 

170.2 

2.948 

.0158 

166.7  2.871  .0107 

170.2 

2.949 

.0362 

167.2  2.875  .0108 

170.2 

2.951 

.0167 

170.2  2.905  .0143 

Mlnol  A 

915  MHz 

2450  MHz 

k' 

tan  (■ 

tc'  tan  6 

80.1 

6.26 

.0280 

5.52  .0316 

89.3 

6.27 

.0283 

5.52  .0320 

97.7 

5.29 

.0291 

5.53  .0324 

107.2 

6.30 

.0304 

5.54  .0333 

II0.6 

6.30 

.0316 

5,54  .0336 

125.9 

6.J5 

.0327 

5.57  .0343 

135.6 

7.03 

.0346 

6.07  .0408 

144.4 

7.09 

.0366 

6.11  .0424 

153.4 

7.14 

.03F6 

6.14  .0449 

162.6 

7.19 

,0405 

6.18  .0468 

167.2 

7.21 

.a>22 

6,20  .0481 

171.9 

7.26 

.0442 

6.23  .0507 

176.4 

7.66 

.0599 

6.56  .0767 

181.4 

8.27 

.107 

■V7.10  'v-.lU 

'Trltotusi  “H2O  comumliuted,  915  mUz 


tai 

.0! 

.01 

.01 

.Oi 

.0; 


"Tritonal"  at 

2450  MHz 

T°F 

tan  6 

82.3 

4.99 

.0175 

91.3 

4.97 

.0187 

100.4 

4.97 

.0194 

109.7 

4.96 

.0204 

118.7 

4.95 

.0218 

123.4 

4.94 

.0225 

127.8 

4.95 

.0239 

132.4 

4.94 

.0242 

141.7 

4.99 

.027  7 

151.2 

5.01 

.0297 

TNT,  trinitrotoluene 

915  MHz 

T°F 

k’ 

tan  6 

83.4 

3.123 

.00212 

97 

3.127 

.00282 

107.5 

3,132 

.00316 

120.4 

3.135 

.00360 

129.3 

3.137 

.00366 

138.6 

3.140 

.00400 

145.1 

3.141 

.00449 

152.2 

3.142 

.00523 

156.8 

3.150 

.00597 

161.4 

3.157 

.00736 

163.8 

3.168 

.00919 

166.4 

3.181 

.0117 

169 

3.209 

.0172 

170.8 

3.231 

.0214 

173.6 

3.319 

.0374 

173,4 

3.645 

.0937 

180.6 

3.677 

.0973 

U.C.  8950-24-3 

24  GHz 

22®  C 

Asbient 

24®C 

Wet 

Ferro /Ketrlmid  581  Aetroquariie 

2B%  resin  wt.,  l,6Z  voids 

Measured  at  6.5  GHs 

i,  vater  soaked 

T°F 

tan  6 

73  3.627 

.0093 

206  3.661 

.0087 

300  3.650 

.0083 

UoS.  Army 


T°F 

<' 

tan  6 

155.6 

5.04 

.0313 

161.4 

5.05 

.0317 

164.6 

5.05 

.0332 

168.6 

5.06 

.0335 

173.5 

5.09 

.0356 

177.8 

4.16 

.0544 

177.8 

4.03 

.0569 

180.1 

2.65 

.140 

180.1 

2.61 

.148 

U.S.  Army 

2A50  MHz 

T°F  K*  tan  6 

83.4  3.102  .00183 

97  3.104  .00214 

107.5  3.108  .00234 

120.4  3.111  .00253 

129.3  3.112  .00272 

138.6  3.113  .00295 

145.1  3.112  .00328 

152.2  3.115  .00376 

156.8  3.123  .00443 

161.4  3.125  .00496 

163.0  3.130  .00697 

166.4  3.137  ,00898 

169  3.153  .0128 

170.8  3.167  .0165 

173.6  3.204  .0218 

173.6  3,210  .0255 

173.6  3,221  .0296 

178.4  3,370  .0639 

180.6  3.382  .0709 

Union  Carbide 
(Whittaker) 


k’ 

tan  6 

.145 

.0083 

.26 

.0165 

Wliittaker 


after 

24-hour 

boil 

k' 

tan  £ 

400 

3.387 

.0078 

500 

3.532 

.0076. 
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Ferro/Keriniid  E glass 

26%  resin  wt.  .3%  voids  Wliittaker 

Measured  at  8.5  GHz,  water  soaked  after  24  hour  boil 


T°F 

k' 

tan  6 

T°F 

K' 

tan  5 

64 

5.145 

.0107 

398 

5.195 

.0112 

200 

5.212 

.0109 

499 

5.242 

.0106 

300 

5.218 

.0109 

Hexcei  F-178/E  glass  Whittaker 

42%  resin  wt.,  2%  voids 

Measured  at  8.5  GHz,  water  soaked  after  24-hour  boil 


T°F 

k' 

tan  6 

T°F 

k' 

tan  6 

73 

4.454 

.0150 

400 

4.524 

.0218 

200 

4.504 

.0167 

498 

4.323 

.0214 

300 

4.512 

.0185 

Hexcei  F178/A8troquartz  581 

Whittaker 

34.4  to  37.4% 

resin  wt. , 

0.6  to  1.6%  voids 

T°F 

<• 

tan  6 

T®F 

k' 

tan  (S 

75 

3.572 

.0148 

400 

3.558 

.0210 

199 

3.622 

.0167 

500 

3,441 

.0222 

261 

3.601 

.0165 

75 

3.385 

.0064 

310 

3.533 

.0190 

Experimental  Pl/Quartz 

Whittaker 

Brunswick-BPl 

373581  Astroquartz 

Measured  water 

soaked  after  24-hour 

boil 

8.5  GHz 

24  GHz 

T°F 

tc' 

tan  6 

T°F 

ic’ 

tan  6 

71 

4.498 

.0714 

73 

3,86 

.0924 

200 

4.491 

.0330 

147 

4.09 

.0725 

300 

3.035 

.0228 

248 

3,63 

.0228 

5 mln.«  300 

3.740 

.02005 

345 

3.42 

.0087 

400 

3.341 

.0133 

432 

3,37 

.0118 

500 

3.237 

.02216 

500 

3,36 

.0130 

75 

3,349 

.0040 

73 

3.35 

.0045 

PD  7S3/A«troqusrts 

A 172 

Whittaker 

24  6Hs. 

dry 

T«F 

IC' 

ton  6 

k’ 

tan  <S 

23 

3.16 

.00227 

177 

3.205 

.00242 

66 

3.17 

.00258 

221 

3.213 

.00261 

m 

3.19 

.00295 

260 

3.23 

.00292 

■43 


Whittaker 


PD  753/Astroquartz  A172 

24  GHz,  water  soaked  after  24-hour  boil 


T°F  k'  tan  6 

T°F 

k’ 

tan  6 

73  3.093  .01154 

428 

2.92 

.0037 

163  3.08  .0048 

502 

2.90 

.0033 

250  3.04  .0047 

79 

3.07 

.0027 

351  2.99  .0053 

i Skybond  710/A8troquartz  581  Wliittaker 

21%  resin  wt.,  9.4%  voids 

I 8.5  GHz,  water  soaked  after  24-hour  boil 

ft  • 


T°F 

k' 

tan  6 

T F 

k’ 

tan  6 

69 

8.83 

.2097 

300 

3.190 

.0248 

200 

7.219 

.0573 

398 

3.035 

.0070 

200,  1 min. 

7.152 

.0638 

500 

2.909 

.0072 

200,  2 min. 

6.972 

.0632 

76 

3.151 

.0024 

MATERIALS  AKD  COMPANY  INDEX* 


"Acrawax"  C,  IV-56 
Acrylate  resins,  IV-3A,35;  V~1U 
Acrylonitrile-butadiene 
copolymer,  IV-53 
A.C.  Spark  Plug,  9-24 
Admiralty  liaterials  Laboratory's 

silicon  nitride,  ceramic,  P.R.-lOO 
AFC  Alumina,  V-21 

AF  Materials  Laboratory’s  Zircolitt, 
P.R.-122 

Aircraft-Marine  Products,  Inc., 

IV-  14;  V-74 

Air  Reduction  Sale*?  Co.,  V-20 
Air  Seal,  IV-52 
"Alathon,"  IV-27,70 
Alberox  Corp. , P.R.-5 
"Alberox"  A-935,  A-950,  and  A-r62, 
P.R.-5 

Alcohols,  IV-62 

"Alite"  A-389-25  andA-389-P-30,  VI-70 
AF-212  and  AP-216,  V-21 
AP-312,  V-21, 51 

APO-512-6  and  APO-512-7,  VI-21 
Alkyd  resins,  IV-47-49,123,124; 

V- 112,113 

Allied  Chemical  Corp.,  P.R.-194 
Allied  Chemical  fluorocarbon 
derivative  P-IC,  P.R.-194 
Allied  Resin,  9-32 
Allison,  William  M.  and  Co.,  IV-58 
Allyl  reelns,  IV-47,48 
Allymer  CR-39,  CR-39  + glass,  IV-48 
"Alox,"  National  Beryllia,  P.R.-31 
"AlSJIJJag"  A-35,  IV-3.80 
"AlSlMag"  A-196,  IV-3,78,79 
"AlSiMag"  211,  IV-3 
"AlSiMag"  288,  lV-3,81 
"AlSlMag"  243,  lV-3,82;  Vl-34 
"AlSiMag"  393,  IV-3 
"AlSlMag"  495,  V-5, 59-61 
"AlSlMag"  491,  tV-6,100 
"AlSlMag"  491  (blue),  V-1,32,33 
"AlSlMag"  505,  IV-82 
"AlSiMag"  513  (pink),  V-1,34,35 
"AlSlMag"  544,  V-21, 31 
"AlSiMag"  576,  V-2, 36,37;  P.R,-6 
"AlSiMag"  577,  V-4,58 
"AlSiMag"  602,  V-21, 75 
"AlSlMag"  614,  VI-10}  P,R.-6 
"AlSiMag"  652,  V-21}  Vl-8,9 


"AlSiMag"  719,  P.R.~6 
"AlSiMag"  754,  P,R.-40 
"AlSiMag"  772,  9-24 
"AlSiMag"  5050,  V-234;  VI-44 
Alumina  (including  porcelains),  IV-6, 

IV-6, 96-100;  V-1- 4, 21-23, 30-52; 

Vl-7-21;  P.R.-5-37;  8-1-3;  9-24 
A.C.  Spark  Plug,  9-24 
"AFC,"  V-21, 30 
"A-lite,"  see  U.S.  Stoneware, 

V-21, 51;  VI-20,21 
"AlD^rox"  A-935,  A-9Sb,  and 
A-962,  P.R.-5 
American  Lava 

"AlSiMag"  393,  IV-3 
"AlSlMag"  491,  IV-6, 100; 

V-1  32  33 

"AlSlMag"  ks,  V-1,34,35 
"AlSlMag"  544,  V-2,21,31 
"AlSlMag"  548,  V-21, 31 
"AlSlMag"  576,  V-2,36,37 
"AlSiMag"  602,  V-21 
"AlSlHag"  652,  V-21, 38, 39;  VI-8,9 
"AlSiMag"  719,  P.R.-6 
"AlSiMag"  772,  9-24 
Armour  Research,  Alcoa,  P.R.-7,8 
E-11,  P.R.-9,10 
E-20,  P.R.-ll 
A-75,  P.R. -15-17 
A-76,  P.R. -12-14 
mixtures,  P.R, -18 
Centralab  205  and  206,  P,R-19 
Carborundum  1542,  P.R. -19 
Coots 

AB-2,  lV-6,98,99 

AD-99,  VI-i4,15;  P.R. -19 

AD-995,  P.R. -20 

AL-100,  V-2,40 

AL-200,  IV-6, 96, 97;  V-2,40; 

Vl-11-13 
96Z  AI2O3,  8-1 
El-95,  Vl-16,17 
MC-2014,  P.R. -20 
RS,  P.R.-20 

Coore-NBS  10F2,  P.R.-20 
Corning 


JD-40,  V-2,41 
jD-82,  V-2,41 
JB-123,  V-2 
WD-131,  V-2 

^ .78^183.  Vr2J»l  

In  this  iadfijs  Roaaa  niBEsroi*  refosr  to  TabXos  of  Dielectric  Msterlsla.  Vols,  IV,  V, 
and  VI.  P.Rc  rafsrs  to  Tach.  Rsp.  A)PML-TR“72-39.  Arabic  tuunbar  8 rafers  to  Tech. 
Sap.  Ayifl.-TR-74-250,  Pt,  SI,  this  report  is  rafarencad  by  Arabic  number  9 followed 
by  page  nuabars. 
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Alumina  (cont.) 

Diaiuonite 

B-890,  V»2,A2 
B'-890-2,  P.R.-21 
P3142,  V-2.43 
P3142-1,  P.R,“21 
P-3459,  V-2,44 
P-3530-40,  V-3,45 
P-3662,  P.R.-21 
"Durasnic"  HT-360,  8-1 
Frenchtown 

4462,  IV-6;  V-48 
6096,  V-3,48 
7225,  P.R.-2] 

7873,  V-3,49 
General  Ceramic 
ADH-211,  V-3 
General  Electric 
AT-100,  P.R.-22 
A-919,  P.P.-25 
A-923,  P,R.-2e 
A-976,  P.R.-27 
A-1000,  P.R.-28 
A-1004,  P.R.-29 
"Lucalox,"  P.R.-23,24 
International  Pip:^  & Ceramic 
TC-301,  P.R4-3O 
TC-320-H,  P.R.-30 
TC-351,  P,R.-30 
V-69,  P.R.-30 
Kearfott 

high-purity,  V-3,46,47;  P,R.-30 
hot-pressed  in  carbon,  VI-18,19 
Knox  porcelain,  IV-6, 100 
Minneapolis  Honeywell 

A-127  and  A-203,  P.R.~3l 
National  Beryliia  "Alox,"  P.R.-31 
Norton  99.511,  P.R.-31 
?X,  V-3,49 
172,  V-3 

Raytheon  1959,  P.R.-32 
402B,  V-3 

Rockwell  foam,  8-2 
"Sintox,”  V-3 

Steatit-Hagoesla  A.G.  A-I8, 
P,R.-32,33 
SCnpakoff  15 
1510,  V-3, 51 
1540,  V-3, 50 
1542E,  V-3 
1542P,  V-3, 50 
1550,  V-3, 50 
V, S.  Stoneware 
A-212,  P.R.-34 
A-216,  P.B,-34 


U.S.  stoneware  (cont.) 

AP-212,  V-21 
.AP-216,  ¥-21 
A-312,  P.R.-34 
AP-312,  P.R.-34 
"Alite"  A-389~25,  VI-20 
"Alite"  A-389-P-30,  VI-21 
"Alite"  APO-512-6,  VI-2i 
"Alitti"  APO-512-7,  VI-21 
610,  P.R.-34 
STD.  3050OF,  P.P.-35 
Western  Gold  & Platinum 
Al-300,  V-4,52:  P.R.-36 
Al-300,  modified,  P.R.-36 
Al-400,  P.R.-37 
Al-300,  P.R.-37 
Al-995,  P.R.-37 
Al-1000,  V-4;  P.R.-37 
Alumina  cement,  8-3 
Alumina  foam,  8-2 
Aluminum  nitride.  Carborundum, 
hot-preaeed,  ?,R,-1 
Aluminum  oxid<  , Linde,  single  crystal, 

IV- 1,72;  V-1, 26-28;  P,R.-2,3 
Aluminum  oxide.  Union  Carbide,  single 

crystal,  P.R.-4,  9-24 
Aluminum  oxide,  multicrystalilne,  see 
alumina 

Aluminum  oxide  mixtures,  VI-50,51;  9-24,25 
Aluminum  silicates,  V-3,$ 

"Alvar"  11/90,  IV-34 
Amber,  IV-55 

Amber  Minas,  Inc.,  IV-55 

American  Concrete  Products,  P,R.-!..'9 

American  Cymtamid  Co.,  Pltstica  Dtv. 

Ubs.,  IV-21, 23, 38. 46, 112, 113-121; 
V-8,J.06,107;  P.;v.-l39,J50:  9t32 
American  Cyanamid  Cji.  , I'l  \BtiC8  and 
Resins  Div. , VI- 55 

Americt'n  Cyanamid,  c ;'-;-?.-'iQthylate<i  cotton 
moJding,  P.R.-Mv 

Americnu  Cyanamid  "Cymac"  325,  P.R,-160 
American  Cyanamid,  sec  "Laminae," 

"MeXmae,"  "Beetle" 

American  Cyanamid  405  resin,  V-8 
American  Durafilm,  9-32 
American  Peldawfehle  Corp. , V-21,30 
Aanrican  Lava,  IV-3, 4, 6, 78-82, 88-93, IOC; 

V- 1 ,4,5,21,31-37, 58-61 ,75,234; 

VI- 8-10,34,44;  P.R.-6,40 
American  Lava,  see  "AlSlMag" 

American  Optical  Co.,  lV-9j  ?.a.-?7,82 
Amarican  Optical  Amerall,  P.R.-82 
American  Optical,  Ptiospbate  glass, 

XV-9;  P.R.-77 
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^ lerican  Phenolic  Corp.,  see  Amphenol 
American  Smelting  and  Refining  Co., 
Co.,  IV-13 

Amersil,  clear,  translucent,  P.R.-82 
Amicon  Corp.,  P.R.-160 
Amicon  Corp.,  conformal  coating 
1517-36-3,  P.R.-l&O 
Ammonia,  9-25 

Ammonium  dihydrogen  phosphate,  IV-1 
Amoco,  9-32 5 33 

Amphenol  Corp.,  IV-28;  P.R.-161 
Amphenol  Corp.,  polyethylene, 
irradiated,  P.R.-161 
"Ami  Ufilm,"  IV-14;  V-?4 
Aniline-foiinaldehyde  resins,  IV-21 
Apatite,  P.R.-126,127 
"Aplezon"  Wax  "W,"  IV-56 
"Arald^te"  Adh'-slva,  Type  I 
(natural  and  silver),  IV-50 
".‘.raldite"  cnating  resin.  Type  B, 

IV- 49,125 

"Araldite'  casting  rasln  G,  lV-44 
"AraUite"  E-134,  IV-A9 
Argus  Chemical  Corp.,  U.S.  Per- 
oks'g'fu  Div,,  P.R.-197 
Armour  Research,  P.R. -7-18, 196 
"Aroclor"  1221,  1232,  1242. 

1248,  IV- 63 
1254,  lV-63;  VI-78-83 
12c0,  1262,  5442,  lV-64 
1268,  4465,  5460,  IV -15 
Armour  Research,  sluminusn 
oxide,  P.R  -7-" 8 
Asbestos,  IV-13 

Asbestos  filled  plastics,  IV-16; 

V- 8, 9, 84, 85, 96, 97 
AaphaJt  pavement  end  asphalts, 

P.R. -156 

Aenhalta  and  esmen'^t  IV-56 
Astrophyllifcis,  P.R. -<27 
"Acitroqusrtz,"  8-46,47;  9-42-44 
"Atlac"  332,  V-^1,12 
Atlantic  Laalxictefc,  ■8-"25;  9-33 
Atlas  Poirier  Co.,  V 11,12 
Attei'juator  Materials,  IV-43-45; 

V- i:,15,17.,-'  -,22,234-244; 

VI- 44,4S;  P.R. -79, 80, 81, 

148,175 

AVCO  absorber,  9-33 
AVCO  Research,  P.R. -161 
AVCO  Basearch,  polyvinyl idene 
fluoride,  P.R,-16l 
A^/lsun  Corp.,  P.H. -162,163 
Avieua  polypropyleae,  oaeural 
and  plateable,  P.R.-162,X63 


Bakelite  Ct  p.,  lV-15,16,20,27-29, 
36,48,57,58,64;  V-12;  P.R. -180 
"Bakelite"  BM-120,  IV-15,16,69 
"Bakelite"  BM-250,  BT-48-306, 

BM-169S1,  and  BM-16981 
povder,  IV-16 

"Bakelite"  BRS-16631  + glass,  IV-48 
BV-17-85  + glass,  IV-16 
PLLA-5005,  V-12 

"Bakelite"  polystyrenes,  IV-36 
"Bakelite"  polyvinyl  chloride- 
acetate,  see  "Vinylites" 

Balata,  precipitated,  IV-51 
Balsa  wood.  The  Sippican  Corp., 

P.R. -192 

Barium  fluoride,  single  crystal, 

P.R. -38, 39 

Barium-strontium  titanate,  iV-5,6 
Barium  titanate,  IV-5;  V-1 
Barium  titanate  and  plastic 
mixtures,  IV-43 

Basalt,  Hawaian,  high-deaslty,  P.R. -136 
low-density,  P.R. -137 
deep  ocean  basalt,  P.R. -137 
Basalt,  sys^thetic,  P.R. -139 
Battelle  1 emorial  Institute,  P.R. -45 
Battelle  boron  nitride,  het-preased, 

P.R. -45 

"B«yol,"  "Bayol"-D,  -F,  -16.  IV-65,66 
Beef  steak,  lean,  frozen  and  vacuum 
dried,  P.R, -199 
Beeswax,  white,  yellow,  IV-57 
"Beetle"  resin,  IV-23 
Bell  Telephone  Laboratories,  :'V-3,83; 

V-56,57;  VI-28,29;  P.R, -72 
Bell  UbB.  F-66,  IV-3,83;  V-56,57; 

P.R. -72 

Benotolte,  P.R. -127 
Bentonite,  IV-1«;  V-74 
Benzenes  and  diphenyls,  chlorinated, 
IV-63 

Bencenes,  chloro-,  IV-64 
Benzoguanamlne-forffialdehyda  re8<np  IV-23 
\’Berlox,"  ReO,  P.K.*'41 
Beryl,  P.R. -128, 129 

Bervllla,  IV-6;  V-2I,24,52,33;  Vi-22-27; 
P.R. -39-43 

Aaericsn  Lava  "AiSiKag"  754,P.P.-40 
Beryllluiai  Corp.,  hot-pressed, 

V-21,53 

crucible  grade,  V-21,52 
Brush  B-6,  P.R. -40 
B-7-6,  P.R. -40 
B-7-37,  P.R. -40 
cold-pressed,  VI-24,25 
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Beryllia  (cont.) 

Brush  (cont.) 

F-l,  P.R.-41 
hot-pressed,  VI-22,23 
sintered,  VI-26,27 
Coors  BD-98,  P.K.~41 
National  Beryllia  "Berlox,"  P.R.-41 
cold-pressed,  P.R.-41 
North  American  translucent, 
P.R.-42,43 
Norton,  IV-6 

Beryllium  Corp.,  The,  V-21,52,53 
Beryllium  oxide,  multicryatalllne, 
see  Beryllia 

Beryllium  oxide  + silicon-nitride, 

8-4;  9-25,26 

Beryllium  oxide,  single  crystal. 

Electronic  Space  Products,  P.R.-39 
Beryllium  ortho8i...lchte,  single 

crystal  KSC  7013,  Electronic  Space 
ProductR,  P.R.-44 
Biphenyl,  diiasopropyl  and  mono- 
isoprepyl,  V-19 

Biphenyls,  chlorinated,  IV-15,63,64 
Birch  plywood,  P.R,-193 
Biamuch  silicate  ceramic,  P.R.-44 
Bitumen,  natural,  IV-56 
•'Boltarcn"  6200-10,  V-10 
"Boralloy,"  P.R.-50,51 
Borden  film  arid  adheeive,  9-33 
Boron  nitride,  V-6,76,77;  Vl-48,49; 
P.R. -45-57 

Boron  nitride,  density  effect,  P.R, -45 
Boron  nitride,  Battullu,  tiot-preaaed, 
P.R, -45 

Carhorundurn,  hot^preased,  1956, 
V-6,76 

Carborundum,  hot-praased.  Grade  A, 
P.R. -47 

Grade  HP  (1962),  P.R. -46,48 
Grade  M,  P.R, -49 
Carborundum,  hot-preeaed  with 
BN  fibers,  8-5 
High- Temperature  Katerleis, 
pyrolytic,  P.R. -50, 51 
National  Carbon,  see  Union  Carbide 
and  Carbon 

Raytheon,  pyrolytic,  F.R.-52,53 
Union  Carbide  6 Carbon,  pyrolytic 
(see  High-TQE;.perature  ffateriala) 
lytic  laniOttCe,  P.R, -54 
cold-preesed,  P.R, -57 
hot-prsBsed  HBC,  (-26 
HSR,  P.R. -56 
HBN,  p.a.-57 


Union  Carbide  & Carbon  (cont.) 
hot-pressed  110-0025,  VI-48,49 
HD-0056,  P.R. -54 
HD-0086,  P.R. -54 
HD-0092,  P.R. -55 
HD-0093,  P.R. -55 
HD-0094,  P.R. -55 

Boron  nitride  alloys  and  mixtures, 

V- 6,79;  VI-50,51;  9-24 
Boron  nitride,  yam,  8-5 
Borosilicate  coating,  8-19 
Brand-Rex  Co.,  IV-40;  VI-11,105; 

P.R. -181-183 

Bread  and  bread  dough,  P.R. -202 
Bromund,  E,  A.,  and  Co,,  I's-57 
Brown  Univ.  silicon  single  crystal, 
P.R. -7? 

Brunswick  Corp.,  Defease  Products 
Division,  P.R, -95 
Bruns\^ick  slip-cast,  Si02,  P.R. -95 
Brush  BeO 

B-6,  P.R. -40 
B-7-6,  P.R. -40 
B-7-37,  P.R. -40 
cold-preased,  VI-24,25 
F-1,  P.R. -41 
hot-prescied,  Vl-22,23 
sintered,  VI-26,27 
Pvnsh  Electronics  Co.,  IV-1,73 

VI- 22,27;  P.R. -40,41 

Budd  Company,  The,  P.R. -164, 16 5 
Budd  copper-clad  laminate,  PE1153 
P.R. -164, 165 

Budd  DlClad-522,  polytetvaf luoro- 
ethylene,  fiberglaa  laminate, 

P.R. -163 

Buna  S (GR-S)  and  compounds,  IV-52 
Bureau  of  Standarda  cesting  resin,  TV 
Butadiene-acrylonitrile  copclyiaer,  IV 
Butadiene,  chlero-,  IV-53,62 
Butsdlene-atyrcne  copolymer,  lV-38,52 
"Butvar,"  low  OH  and  55/93,  IV-34 
n-Butyl  alcohol,  IV-'62 
Butyl  rubbers,  IV-52 
Bucytaldobyde,  lV-6? 

Cable  oil  3314  and  PU0i27O,  IV-65 
Cadmium  tellurida,  XRTRAN  6,  8-6 
Calcito,  P.R. -58 

CalciuBt  carbonate,  single  crystal 
mineral,  P.R. -58 

Calcium  fluoride,  single  crvatal, 

V-1;  P.R. -59-61 
MIT,  LIR,  V-1 

M?.t,  Crystfil  Ph,  Leh.,  P.R.-S9 
HIT,  Ceramics  Ub.,  P.R. -60 
Mixtures  with  '*Tefion,*' 
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Calciviin  sulfate,  8-23 
Calcium  titanate,  IV-5 
California  Research  Corp. , IV-65 
Candy  and  Cc.,  Inc.,  lV-57 
Cantol  Wax  Co. , IV-59 
"Carberlox,"  National  Beryllia,  P.R.-80 
Carbon,  diamond,  V-1 
Carbon  and  plastic  mixtures,  IV-32,41; 
V“239,240 

Carbon  tetrachloride,  IV-62 
Carbonyl  iron  and  plastic  mixtures, 

V- 15 

Carborundum  Co.,  The,  V-6,76; 

VI- 46, 47:  P.R. -1,19, 46-49, 79, 166; 
8-5;  9-34 

Carborundum  "Astral,"  9-34 
Carborundum  boron  nitride,  Grade  A, 
Grade  HP,  and  Grade  M,  P.R. -46-49 
hot. -pressed,  V-6,76, 77;  8-5 
silicon  nitride  alloy,  V-6,79 
Carborundum  "Ekkcel"  I 200,  9-34 
Caroorundum  EKONOL  (polyester  resinl, 
P.R. -166 

Carborundum  silicon  carbide,  P.R. -79 
Carborundum  1542,  P,R.-19 
Carborundum  "Castolast,"  8-3 
Catalin  Corp.  of  America,  IV-16-18, 
36,39,119 

"Catalin"  200,  500,  and  700  base, 

IV- 16, 17 

"Catalin"  8012,  T.V-39,119 
"Catalin"  EK  2784,  IV-39 
Celanecs  Corp.  of  America,  IV-24, 
25,114,115;  V-9,10,12,90 
Celanese  MR-31C,  MR-33C,  MX-186, 
and  liX-210,V-12 

Cellular  Rubber  Products,  Inc., 

IV- 51 

Cellulose  acetate  LL-1,  IV-23 
Cellulose  acetate  + plasticiaer,  IV-24 
Cellulose  acetates,  IV-23, 24;  V-9 
Cellulose  derivatives,  IV-23-25; 

V- 9, 90, 91, 92;  P.R. -159 
Cellulose  nitrate  and  camphor,  IV-25 
Cellulose  propionate,  IV-25, 114; 

V-9, 90 

Celluls*8e  triacetate  ("CTA"),  V-9, 92 
Cements  tad  asphalts,  IV-56 
Cements,  alumina,  8-3 
Cenco  "Sealstix,"  lV-56 
Centrelab. s 

aluminas  205,206,  P.R, -19 
steatites  302,  400,  410,  452, 

IV-3, 84-87 

Centralab,  Blv.,  Globo-Unlon,  Inc., 
IV-3, 84-87;  P.R.-19 


Central  Scientific  Co.,  IV-56 

Ceradyne  1603,  1605,  1597,  1595,  9-24 

"Ceram"  61-1,  V-5,65 

"Ceram"  61-2,  V-5,66 

"Ceram"  61-3,  V-5,67 

"Ceram"  61-4,  V-6,68 

"Ceram,"  61-5,  V-6,69 

Ceramics  for  Industry,  P.R. -148 

Ceramics  for  Industry 

CPI  1003,  CFI  1006  attenuator 
materials,  P.R. -148 
Cerese  Wax  AA  and  brown,  IV-57 
Ceresin,  white  and  yellow,  IV-S? 

Cerium  fluoride,  ceramic,  MIT,  LIR, 

P.R. -61 

Cesium  bromide,  V-1 
Cesium  iodide,  V-1 
Cetylacetamide,  IV-56 
Chalcopyrite  powder,  9-31 
"Chemelac"  M1405,  M1406,  M1407,  M1411, 
and  M1412,  IV-3 2 
"Chemelac"  M1414,  IV-32;  V-241 
"Chemelac"  M1418-2,  M1418-5,  H1422, 
and  M1423,  XV-33 
"Chemelac"  B-3,  IV-56 
Chemplast,  Inc.,  P.R. -166 
Champlast  "Zitex,"  low-density  poly- 
tetrafluoroethylene  film,  P.R. -166 
Chlorinated  benzenes  and  biphenyls, 

IV- 15,63,64;  Vl-78-83 
8-chloroethyl-2 , S-dichlorobenzene,  IV-64 
Chlorostyrenes,  ortho  and  para,  co- 
polymer, IV-42 

Chlorotrifluoroethyler.e  dimer,  trimer, 

V- 18 

Chlorotrifluoroethylene  cetraraer,  penta- 
pentamer,  hexamer,  V-19 
Chromium  oxide,  Linde,  single  crystal, 

P.R. -62 

Ciba  Co.,  _nc.,  IV-21,49,50,125; 

P.R. -108, 180 

Ciba  epoxy  resins,  IV-49, 50,125;  P.R. -180 
"Cibanite,"  IV-21 

Ciba  tantalum  oxide,  optical  grade  powder, 
P.R. -108 

Climax  Molybdenum  Co. , VI-45 
Clinoensteatite,  .see  mgnesium  meta- 
silicate 

Coal,  powdersd,  P.R. -191 
single  lump,  P.R. -192 
Coating,  borosilicate,  8-19 
Cobalt  ferrite,  MIT  samples,  V-J.36, 177,206 
Cobalt  oxide,  P.R. -63 

cobalt-nickel  oxide,  mixed  crystal, 

MIT  Crystal  Physics  Lab.,  P.R. -63 
Coffee,  P.R. -202 
Collins  Radio,  9-35,36 
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Columbia  Univ.,  P.R,-75 
Columbia  University  manganese  fluoride, 
tetragonal  crystal,  P.R,-75 
Components  and  Systems  Lab. , see 
U.S.  Components  and  Systems  Lab. 
Composition  B,  9-41 
Concrete  pavement,  P,R.-157 
Concrete,  artificial,  P.R.-159 
Condex  Co. , 8-26 

Conformal  coating,  Amicon  Corp. , 

P.R.-160 

"Conolon"  506,  V-8 
Continental  Diamond  Fibre  Co., 

IV-18,19,21.26,27,31,32;  V-8, 12, 
14,80-83,88,93,104,108,114 
(now  a division  of  the  Budd  Co., 
see  also  Budd) 

Cooking  oil,  Kremax,  Armour,  P.R.-198 
Coors  alumina 

AB-2,  IV- 6, 98, 99 
AD-99,  VI-14, 15;  P.R.-19 
AD-995,  P.R.-20 
AL-100,  V-2,40 

AI-200,  IV-6,96,97;  V-2i;  VI-11-13 
96%  AI2O3,  8-1 
EI-95,  VI-16,17 
MC-2014,  P.R.-20 
RR,  P.R.-20 
NBS  10F2,  P.R,-20 
Coors  BeO  BD-98,  P.R.-41 
Coors  Porcelain  Co.,  IV-6, 94-99;  V-2,21; 

VI-11-17;  P.R.-19-20,41 
Coors  Spinel,  8-12 
"Copolene"  B,  IV-28 

Copper  halides,  pressed  powder,  MIT,  LIR 
copper  bromide,  P.R,-63 
copper  chloride,  P.R,-63 
copper  iodide,  P,R.“o3 
Cordierite,  P.P.-67 
"CorfoW  114,  IV-19 
Cornell  Aeronautical  Labs.,  IV-48,124 
Corning  alnalnae 

J0-4O,  JD-82,  JB-183,  V-2,41 
JB-123  atid  W.D0131,V-2 
Corning  Fotoceraa,  Vl-40,41 
Corning  Fotoform,  VI-36-39 
Corning  Glam  Code  <^oa.  0010  , 0014,0080, 


0090, 

0100, 

0120, 

0330, 

1723, 

1770,  ' 

1990, 

1991. 

3320, 

7040, 

7050, 

IV-9, 

102 

!;  P.R, 

,-89,149 

7052, 

7055, 

7060, 

7070, 

IV-IO, 

,102; 

V-62,635 

7052, 

7056, 

9-29 

7230, 

7570, 

7720, 

7740, 

7750, 

IV-iO 

Corning  Glass  (cont.) 

7900,  7911,  IV-10,103;  V-5,64;  VI-35 

7940,  P.R.-83 

7941,  P.R.-96 
7971,  8-19 

Corning  7945  multiform  glass,  P.R.-96 
Corning  Glass  Nos.  8460,  8830,  IV-10 
8603,  V-5 

8871,  9010,  Lab.  No.  189CS,  IV-11 
Corning  Glass  Code  9606,  VI~42,43; 

P.R.-149 

Corning  Glass  No.  119BUC,  P.R.-89 
Corning  Glass  Works,  IV-9-11,26,41,42, 
102,103;  V-2, 5, 6, 41, 62-71;  VI-35-43; 
P.R.-83,89,96;  8-19 

Cotton  molding,  Amer.  Cyanamid,  P.R.-159 
Crepe,  pale  and  compounds,  IV-51 
Creaylic-acid  fo>maldehyde  resins, 

IV- 18,19,68,70 
"Crolite"  No.  29,  IV-4 
"Cronar,"  V-13,109 

Crowley  Co.,  polyiron  attenuator,  P.R.-167 
Crowley,  Henry  I.  and  Co.,  Inc.,  IV-4, 7; 

V- 2i7-219;  P.R.-167 
"Crowloy"  20,  IV-7;  V-217 
"Crowloy"  70,  IV-7 
"Crowloy"  BX114,  Iv-7;  V-219 
Crystals,  inorganic,  IV-1,2,72-77; 

V-1, 26-30, 133-135;  VI-2-6;  P.R.-2,4, 
38,39,44,58,59,60,62.63,65,66,68,77, 
78,30,81,103-105,106,107,109,115,117, 
123-134 

Crystals,  organic,  IV-15 
Custom  Materials,  Inc.,  P.R,-167;  9-36 
Custom  Materials,  Load  4101,  707-4, 
707-(3.75),  P.R.-167 
Cyanurate  ester  resin,  8-45 
"Cyffiac,"  325,  VI-65;  P.R.-160 

*'D*cron"-fiilad  plastics,  V-8, 10, 12, 

14,110 

"Darex”  No.  3,  43E»  K-34,  X-43,  lV-38 
"DeKhotinsky"  cement,  IV-5C> 

Delaware  Research  and  Developtoant 
Corp.,  V-9 

Dennison  Mfg.  Co.,  IV-58 
Desert  sand,  P.R.-143 
Dewey  and  Alay  Chemical  Co.,  Organic 
Ghemicale  Div.,  IV-3fi 
"Dials"  Oil,  IV-6 6 

55  P687  laalnste,  8-35 
Dlallyl  phenyl  plioephonate  raein,  IV-48 
Diamond,  V-1 

Diaaonite  Products  Div.,  U.S,  Ceramic 
Tile  Co.,  V-2, 3, 42-45;  P.a,-21 


"Diamonite"  B-890,  V-2,42 
B-890-2,  P.R.-21 
"Diamonite"  P-3142,  V-2,43 
P-3142-1,  P.R.-21 
P-3459,  V-2,44 
P-3530-40,  V-3,45 
P-3662,  P.R.-21 

Diatomaceous-earth  ceramic,  IV-6,101 
Dibutyl  sebacate,  IV-&2 
Dichloronaphthalenee,  Mixture  or  the 
1,2-,  1,4-,  andljS-lsomers,  IV-58 
Dichloropentanes  Nos.  14  and  40,  IV-63 
2, 5-Dichloro styrene,  IV-64 
DI-CUP,  P.R.-196 
Diisopropyl  biphenyl,  V~19 
"Dielectene"  100,  IV-21 
"Dilecto"  (hot  punching)  XXX-P-26, 

IV- 19;  V-80-81 

"Dilecto"  ("Mecoboard") , IV-18; 

V- 82,83 

"Dilecto"  GB-112S,  IV-27 
"Dilecto"  GB-112T,  IV-31,32;  V-104 
"Dilecto"  GB-116E  and  OB-126E,  V-14 
"Dilecto"  GB-181E,  V-14, 114 
"Dilecto"  GB-261S,  IV-26;  V-93 
"Dilecto"  GM-1,  V-8,88 
"Dilecto"  GM-PE,  V-12,1C8 
Dinltrobensene,  VI-77 
Dloctalphalate,  9-38 
Dioctyl  sebacate,  IV-62 
Diphenyl,  see  biphenyl 
Dodge  Industries,  Inc.,  P.,R.-167 
Dodge  Industries  FLUORGU-l'  E 650/2-1200, 
P.R.~167 

Dow  Chsjuical  Co.,  17-36-42,46,64,117; 

V- 91;  P.R.~194 

Dow  Chemical  "Dowtherm"  A,  P.8. -194 
Dow  Corning  Covp.,  IV-26, 27,41,42,54, 
55,66,67,126;  V-9,20,94,95; 

VI- 52-57 j F.R,-163;  8-26-28 
Dow  Corning  ifluida 

200  and  500,  IV-66 
550  710,  rv-6T 

)7ow  Corning  Koldiag  cosapotaul  306, 
P.S.-lftS 

Dow  <lotn.5«g  retina 
9H  And  2101,  IV-26 
2103,  IV-26, 27  * 

2103,  V-9,94 

2106,  y-9, 93-101 j VZ-5? 

S:R-n4l{  V1-S6 
R-750.1,  71-52,53 
R-752I,  V1-54,S5 

Sll-431i7,  0-20 


Dow  Corning  Silastics 

120,  125,  150,  152,  160,  167,  180,  I 
181  and  250,  IV-54,126 
6167,  IV-55,i26 
6181,  X4342,  IV~55 
E-1600  140;  8-27 
XF6620,  IV-55;  V-20 
X6734  and  7181,  IV-55 
RTV  501,  521,  1602,  5350,  S-6538, 
P.R.-168 

Dow  Corning  "Styrofoam"  FR,  8-26 
Dow  Corning  "Sylgard"  182,  184,  and 
DC-92.007,  P.R.-168 
"Sylgard"  188,  8-27 
Dow  C-244,  IV-36 

Dow  experimental  plastic  Q-166,  Q-166  + 
fiberglaa,  Q-200.5,  IV-39 
Dow  experimental  plastic  Q-247.1,  IV-36 
0-344,  IV-40 
Q-406,  IV-37,117 
Q-409,  IV-42 
Q-475.5,  IV-40 
Q-764.6  and  Q-767.2,  IV-37 
Q-817.1,  IV-37,117 
"Dowthenn"  A,  P,R.-194 
Dupont,  E.I.  de  Nemours  & Co. 

Electrochemicala  Dept.,  IV-33,64 
Film  Dept.,  V-9,13,92;  8-28 
Organic  Chemicals  Dept,  (Elastomers 
Div.),  IV-53;  P.R.-194 
Photo  Products  Dept.,  V-13,109 
Pigments  Dept.,  IV-4 
Plastics  Dept,,  P.R. -169-171, 173, 174 
8-28-30 

Poiychemicals  Dept.,  IV-23,25,27 ,32, 
34,35,58,113;  V-10,89;  VI-58 
Textile  Fibers  Dept.,  V-8,10,12,14,1 
P.R.-i72;  8-28 

Fluorlnated  ethers,  Organic  Chemical 
Dept.,  P.R. -194 

"VITON,"  Organic  Chemicals  Dept.,  8- 
"B"  film,  PlaaticB  Dept.,  P.R, -169-1 
"Kapton,"  500  H film,  Plastics  Dept. 
P.R, -171 

Nomes  honeycombs.  Textile  Fibers  Dep 
P.R.-172;  8-28,41,42 
"Teflon"  FEP,  TFE,  T-lOO,  lOOX,  9033 
TEF-7,  TFE-6C,  Tedlar,  TFE-7A, 
Teflon  ^ PFA  TE  9704,  FEP  100,  PI 
Dept.,  Chestnut  Run  Lab.,  IV-32; 
VI-58;  P.R. -173, 174;  8-28-30 
"Duramic"  KT-960,  8-1 
"Durez"  1601,  natural,  IV-17 
"Durer"  11363,  IV-20 
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Durez  Plastics,  Div.,  Hooker  Electro- 
chemical Co.,  IV-17,20 
"Durite"  No.  500,  IV-17 
"Durite"  No.  221X,  IV-19 
Durite  Plastics,  Inc.,  now  the 
Borden  Co.,  lV-17,19 
"Duroid"  (1"  thick  sheet),  P.R.-184 
"Duroid"  5650,  VI-59-61 
"Duroid"  5850,  VI-62-64 
Dynasil  Corp,  of  America,  P.R.-84,96; 

8- 12;  9-28 

Dynasil  4000  glass,  P,R.-84;  8-12; 

9- 28 

Dynasil  slip-cast,  P.R.-96 

East  Coast  Aeronautics,  Inc.,  V-11 
Eastman  Kodak  Co.,  IV-i5,62; 

P.R.-67;  8-7,8,11,22,23;  9-36,37 
"Ecco"  L65,  V-11 

"Eccofoam"  FH,  Emerson  & Cuming, 
P.R.-176 

"Eccofoam"  GL,  V-8 
"Eccofoam"  HiK  (lOOGOp) , V-7 
"Eccofoam"  HiK  (500°?),  V-14,115 
"Eccofoam"  PS,  V-10 
"Eccogel"  1265,  Emerson  & Cuming, 
P.R.-176 

"Eccosorb"  HFX122,  V-13,237 
"Eccosorb"  HFX123,  V-13,238 
"Eccosorb"  HF155,  IO'680,  HF853, 

HFIOOO,  HF2050,  V-13 
"Eccosorb"  ItFllO,  mill,  MF114, 
and  MF116,  V-15 
"Eccosorb"  mi7,  V-15, 242 
Eggwhite,  P.R.-202 
EKOKOL  (polyester  resin),  P.R.-166 
Electronic  Mechanics,  Inc.,  IV-13,108 
Electronized  Chemicals  Corp.,  P.R.-175 
Electronisad  Chemical  "Polyguide," 
P.R.-175 

Emerson  & Cuming,  V-7 ,8,10,11,13-15, 
115,237,238,242;  P.R. -175-176; 
9-37,38 

Emerson  6 Cuming  .4-19  attenuator 
material,  P.R. -17 5 
Emerson  4 Cuming. carbon  foam 
absorber,  9-38 
Emerson  & Cuming 

"Eccofoam"  FH,  P.R, -176 
"Eccofoam"  GL,  V-8 
"Eccofoam"  HtK  (1000®?),  V-7 
"EccofW  HIK  (SOOOF),  V-14,U5 
"Eccofoam"  PS,  V-IO 
Emerson  6 Cuming  "Eccogal"  1265^ 
P.R.-176 


Emerson  & Cuming  ferrites;  8-6 
Emerson  & Cuming  silicone  rubber 
absorbers,  9-37 

Emerson  & Cuming  Stycast  2651-40,  RQ, 

8-40 

Elastomers,  IV-51-55;  V-127-129 
Electronic  Space  Systems  Corp.,  8-31 
"Elvacet"  42A-900,  IV-33 
"Elvanol"  51A-05,  50A-42,  70A-05, 

72A-05,  72A-51,  IV-33 
Engineering  Research  and  Dev.  Lab.,  see 
U.S.  Army  Eng.  Rea.  and  Dev.  Lab. 

Enjay  Co.,  Inc.,  IV-28.39,50 
"Ensolite"  M22240,  M22239,  3036,  IV-31 
"Epon"  Resin  RN-48,  IV-50 
"Epon"  828,  V-16, 116-125;  VI-68-75; 

P.R. -186, 187 

"Epon"  X-131,  V-16;  VI-74-76 
Epoxy  resins,  IV-49, 50,125;  V-14-16, 
114,126;  VI-67-76;  P.R. -180;  9-32 
Epoxy  laminates  with 
"Dacron,"  V-14 

"Fiberglas,"  IV-50;  V-14, 16, 22, 114, 
124,125;  VI-67, 72-76;  8-44;  9-35,36 
"Nylon,"  V-14 
"Orion,"  V-14 
E Resin,  IV-50 

Esoo  Laboratories,  see  Enjay  Co.,  P.R. -195 

"Esscolam"  VjT,  8-31 

Esso  "Teresso"  oil,  V-78;  P.R. -195 

"Estawax,"  IV-57 

Ethers,  fluorinated,  P.R. -194 

"Ethocel*  LtS,  IV-25,115;  V-91 

Ethyl  alcohol,  IV-62 

Ethyl  cellulose,  IV-25,115;  V-91 

Ethylene  Chemical  Corp.,  V-10 

Ethylene  Glycol,  lV-62 

Ethylpoiychlorobenzene,  IV-&4 

"Ferramic"  A,  V-159,191,220 

"Farramic"  B,  V-160,192,221 

"Ferramic"  C,  V-16i,193,222 

"Ferramic"  D,  V-162,194,223 

"Ferraudc"  E,  V-163,195,224 

"Ferramic"  G,  V-164,i96,225 

"Ferramic"  H-1,  V-4,i66,l98 

"Ferramic"  H,  V-165,197,226 

"Ferramic"  1,  V-167,2?7 

"Fcrremlc"  J,  V-168,199,228 

"Farramic"  K,  V-169,229 

"Ferramic"  N,  V-200 

"Ferramic"  Q (rec’d  D«c.  1953),  V-no,230 
"Ferramic"  Q (rac'd  aug,  1954),  V-171, 
201,231 

"Ferramic"  VI-j2,33 
"Ferramic"  0-3,  P.R.-150 


"Ferramic"  R-1,  R-4,  R-5,  R-6,P.R.-150 
"Ferramic"  MF874,  V-172,202 
"Ferramic."  jl118»  V-173,232 
"Ferraro,ic"  1326B,  V-174,203 
"Ferramic"  1331,  V-175,204,233 
"Ferramic"  3308,  P.R.-150 
"Ferramic"  3310  (experimental), 

V-176;  P.R.--150 
"Ferramic"  3321,  P.R.-150 
"Ferramic"  3330,  P.R.-1.50 
Ferritea  and  garnets,  IV-7;  V-4,54, 
133-204,206-233;  VI-28-33; 

P.R.-150;  8-b 

"Ferrotron"  119,  V-17,205,244 
"Ferrotron"  308,  309,  V-18 
Ferroxcube  Corp.  of  America,  V-4 
"Ferroxcube"  105,  V-4 
"Flberfrax"  board,  V-6,78|  VI-46,47 
"Fiberglas"  laminates,  IV-16,18,22, 
25-27,31,32,47-50,68;  V-8-11, 
13,14,16,22,86-88,93-95,98-101, 

104;  VI-56,57;  P. R.-189-190; 
9-32,33,35,36,38,40,43 
"Fiberglas"  see  E glass,  Owens- 
Corning  X994  laminates  or  resin 
Fiber  samples,  8-13-18,28 
"Fibeatoe"  2050TVA  C-1686,  IV-24 
Films,  see  trade  anmes  as  Cronar, 
Mylar,  Kapton,  Quantum  tape, 
etc . , or  chemical  name 
Filtered  Resin  Products,  Inc.,  IV-56 
Fir  plywood,  P.R.'193 
Float  glass,  PPG,  8-20 
Fluorgias  laminate,  9-33 
Fluorinated  ethers,  P.R,-i94 
Fluorcarbon  derivative  P-IC,  P.R.-194 
FLUORGIAS  E 650/2-1200,  P.R.-167 
"Fluorsint"  (1960),  P.R.-179; 

(1973),  8-35 
FH  film,  black,  4-32 
Foam,  aikyd  diieocyanate, 
chlorinated,  IV-24 
epojsy,  V-i4 
polyimide,  P,R,-178 
polystyrene,  IV-37;  P,R,-i88 
polymethaaa,  P,R,-I79,i9fi 
"Foataglaa,"  IV-11 
Formaldehyde  reetna 
aniline,  lV-21 
benroguanaffllne,  IV-23 
cresol,  IV-18,19,68,70 
Bjelasaloe,  IV-n,22,il2 
phenol,  IV-l5-19,l09-llli  V-90-87 
phanolaniline,  IV-SO 
urea,  XV-23 


Formica  Co.,  The,  IV-17,20,21,25,46,47 
"Formica"  FF-41  (sheet,  rod  stock), 

IV- 21,68 

"Formica"  FF-55,  IV-21,69 
"Formica"  G7,  G6,  IV-25 
"Formica"  Grade  MF-66,  IV-20,68 
"Formica"  XX,  LE,  IV-17,68 
"Formica"  YN-25,  IV-17 
"Formica"  Z65,  IV-46 
"Formica"  Z80,  IV-47 
"Fomivar,"  Type  E,  IV-34 
"Forticel"  No.  28102,  IV-25;  V-90 
"Forticel"  JLB-(H),  V-9 
"Forticel"  JMB-(M),  V-9 
"Fortiflex"  A,  V-10 
Fortin,  9-35 

"Fotoceram"  (843  GU)  and  (843  GZ) , 

V- 5;  VI-40,41 

"Fotoform"  E(843  GU),  V-5;  VI-38,39 
"Fractol"  A,  IV-66 

Frenchtown  Porcelain  Co.,  IV-6;  V-3, 
48,49;  P.R.-21 
Frenchtown  alumina 
4462,  IV-6:  V-3, 48 
6096,  V-3, 48 
7225,  P.R.-21 
7873,  V-3, 49 

Fullers  earth,  Foxboro,  P.R,-141 
Furfuraldehyde  resin,  phenol,  IV-19 
Fused  quartz,  IV-ll,io4;  V-72,73; 

P.R. -85-87 

"Gafite"  cast  polymer,  IV-34 
Gasoline,  aviation,  100  and  91  octane, 
IV-65 

General  Aniline  and  Fil^  Corp.,  IV-34, 46 
General  Cable  Corp.,  IV-52 
General  Ceramics  Co.,  IV~4,8,83;  V-3, 4, 
54,55, 159-176 , 191-204 , 220-233 ; 

VI- 32,33;  P.R. -150, 152, 186, 177 
General  Ceramics  AI7H-211,  V-3 

BH3-54,  V-4, 55 
7292,  IV-4,  V-55 

General  Ceramics  "Ferraaics,"  see 
"Ferramics" 

General  Electric  Co,,  IV-63-65 
Chemical  Materials  Dept.,  IV-40 
Electronic  Components  Div. , IV-13, 
106,107;  P.R.-22-29,73,153,i54 
Lamp  Dlv,,  IV-li,104;  V-72,73 
Plactics  Dept,,  IV-50;  8-32,33 
Silicone  Products  Dept.,  IV-5S;  P.R.-SS- 
87,176,177 

General  Electric  fused  quarts.  Type  iOl, 
1V-U,104;  V-72,73 


General  Electric  Isomica  4950,  P.R,-153 
General  Electric  "Lexan,"  P.R.-177 
General  Electric  F-118,  F-202  magnesium 
orthosilicate,  P.R.-73 
General  Electric  Mycalex,  P.R. "-153,154 
General  Electric  silicone  rubber 
RTV-11,  P.R. -176 
SE900,  P.R. -177 

General  Electric  silicone  nitride 
compounds  128,  129,  9-30 
General  Electric  uranium  oxide  powder, 

9-31 

General  Mills,  Inc.,  IV”23 
Geon  2046,  80365,  80384,  IV-29 
Gilsonite,  IV-56 

Glass,  alakline  lead  silicate,  IV-11 
Glass,  alkali-silica,  IV-12,105; 

P.R. -93,  see  also  mixed  silicate 
glass  and  various  glass  mfgrs. 

Glass,  aluminum  borosilicate,  IV-10 
aluminum  zinc-phosphate,  IV-9 
barium  borosilicate,  IV-10 
borosilicate,  IV-9, 101 
Glass,  Dynasil  4000,  P.R, -84;  8-12 
"E,"  IV-11 

General  Electric  101,  clear,  P.R. -85-87 
iron-sealing,  IV-9, 102 
Glass,  lead-barium,  IV-0 

lime-alumina-silicate,  IV-9 
low  alkali,  potash-lithia-boroaillcate, 
IV-10, 102;  V-62,63 
mixed  silicate,  P.R. -89-94 
phosphate  2043x,  2279x,  IV-9 
potash-lead  silicate,  IV-9 
potaah-soda  barium  silicate,  IV-9 
allies,  IV-10, 103;  V-64;  P.R.-82-88 
scda-boroeillcste,  IV-9, 10 
aoda-lead-boroeillcste,  IV-10 
aoda-llme-sillcate,  lV-9,11 
sods-potssh-boroeiiicste,  IV-9 
eoda-potash-lcad-slllcate,  lV-9 
soda-pota  sh-l Ithls-boroailicate , IV-10 
soda-elllca,  IV-11 
soda-silicate,  P.R. -93 
Glass,  "Siiectrosil"  A,  P.R, -88 
"Spectrosil"  B,  P,R.“83 
"Vltreosll,"  optical  Grade,  P,R.-88 
”Vitreosil,"  coweiercial  grads,  P.R. -88 
Glass  caraalc  9606,  VI-42,43;  P.R.-149 
Glass  Laaicoid  No,  6038,  IV- 21, 70 
Glass  and  mica,  IV- 13, 69 ,106-108; 
P.R.-153-155 

Glass  powder  and  plastic  alxturea, 

XV-41  42 

Glasses, ’lV-9-l2,10l-10S;  V-5,6,62-73; 
VI-35-43;  P.R. -82-94;  8-20,21 


Clastic  Corp.,  IV-47,49;  9-38 
"Clastic"  GF,  MM,  MP  and  A-2,  IV-49 
"Clastic"  S and  MF,  IV-47 
"Clastic"  G-200,  TSF,  UTR,  9-33 
"Glastron"  rope,  8-26 
"Glastrate"  (0-C  Fiberglas) , 8-42 
Glyco  Products  Co.,  IV-56, 59 
"Glyptol"  No.  1201  (red),  IV-48 
Goodrich,  B.F.,  Chemical  Co.,  IV-29, 30 
Goodyear  Aircraft  Corp.,  IV-48;  V-8,9, 
84-87,96-101 

Goodyear  Tire  and  Rubber  Co.,  Plastics 
Dept.,  IV-40,51,52 
Grace  polyvinyl  chlorides,  9-38 
Granite,  Quincy,  P.R. -138 
Virginia,  P.R. -138 
Grease,  Dow  Corning,  No.  4,  IV-67 
high  vacuum,  V-20 
Grease,  "KEL-F"  No.  40,  IV-63 
Green  Refractories,  cements,  8-3 
Greenstone,  Virginia,  P.R. -139 
GR-I  (butyl  rubber)  and  compound,  IV-52 
GS-S  (Buna  S)  and  compounds,  IV-51 
Gulf  Oil  Corp.,  r:'-58;  VI-84,85 
Gulf  303  oil,  VI-84,85 
Gutta-percha,  IV-51 
Gypsum  board,  8-23 

Hafnium  oxide,  multicrystalline, 

Zircoa,  P.R. -64 
Halite,  P.R. -135 
"Holowax"  No.  1001,  IV-57 
No.  11-314,  IV-58 
Oil  1000,  lV-64 
Harblson-Walker  cements,  8-3 
Hardman,  H.V.,  Co.,  Inc.,  IV-49, 51 
Harshaw  Chemical  Co.,  The,  IV-1,2; 

V-1,30 

Hartwell,  N.  H.  and  Sons,  Inc.,  V-10 
Hatco,  Hatcol  101,  9-38 
Haveg  Industries,  Inc.,  Tsunton  Dlv. , 
P.R,-153 

"Uavelex"  glass-bonded  micas: 

Types  1080,  1090,  1101,  2101,  2103, 
2801,  2803,  P.R. -153 
Havaisn  soil,  P.R. -141,142 
Haynes  Stellite,  Dlv.  of  Union  Ltrbide 
and  Carbon,  P.R. -101 
Haptacosafluorotributyl,  lV-63 
Heptane,  IV-62 

Hercules  Po«Kier  Co.,  Inc.,  IV-23: 

V-16;  P.R.-196 

Barcules  DI-CUP,  dicumyl  peroxide, 

P.R. -196 

VUL-CUP,  a,al-bis{t-butyl  peroxy)  di- 
isopropylbansene,  P.R.-196 
Karcyiiita,  9-30 
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Hexachlorobutadlene,  IV~62 
Hexamethyllene-adlpamide  polymer, 

IV- 23,113 
Hexane,  V-19 
"H"-film,  P.R.-169-171 
Honeycomb  laminates,  P.R.-172;  8-41 
Hood  Rubber  Co.,  IV-22 

Hooker  Electrochemical  Co.,  IV-62;  V-13 
Hooker  32A,  V-13 

Houghton  Labs.,  Inc.,  lV-50;  V-15,16,126 
Hunson,  C.  W, , V-7 
"Hycar"  OR  "Cell-tite,"  IV-52 
Hydrocarbon  polymer,  cross-linked,  IV-50 
Hydrocarbons,  petroleum,  IV-65-66; 
VI-84,85 

12-hydroxy8tearln,  IV-58 
"Hysol"  6000  and  6020,  IV-50 
6000  HD,  V-15,126 
6030-B,  V-15 
XL-6060,  V-15 
XL-6080,  V-16 

"Hy-tuf"  laminate  Grade  GF181,  IV-50 

Ice,  IV-1;  P.R. -145-147 
Ignition  sealing  compound  No.  4,  IV-67 
Instant  coffee,  powder,  P.R. -202 
Instant  tea,  powder,  P.R. -202 
International  Pipe  & Ceramic,  P.R. -30, 72 
International  Pipe  & Ceramic  alumina, 

P.R. -30 

Internationa  Pipe  & Ceramic  steatite, 

P.R. -72 

Iron  and  plastic  mixtures,  IV-43,44; 

V- 243 

Iron-manganese  oxide  and  plastic 
mixtures,  IV-45 

lETRAN  1,  K^ak  ouigoesium  fluoride, 

8-7,8 

IRTRAN  2,  Kodak  sine  sulfide,  8-23 
IRTRAN  4,  Kodak  cine  selenlde,  6-22 
IRTRAN  S,  Kodak  HgO  multicryatal, 

P.R.-67;  8-11 

IRTRAN  6,  Kodak  cadmium  tellurlde,  8-6 
Irvington  tape,  V-17 

Irvington  varnlah  and  Xnaulator  Co.,  V-17 
laobutylene-iaoprsoe  copolycaar,  IV-52 
laocyanate  SF-52,  9-39 
lioelGa  4950,  Gaoaral  Electric,  P.a.-153 

Jat  fuala  JP-1,  JP-3,  IV-65;  JP-4,  V-19 
Johna-Kanvilla,  lV-13;  P.R. -158 

Kaiaar  Rafractoriea^  caaant,  8-3 
'•Kapton,''  P.R. -171 

Ktarfoct  alumina,  V-3,46,47;  V1-18,19 
Kaarfott  Co*,  loc.,  V-3,46,47t  VX-18,19 


Kearney,  James  R. , Corp.,  IV-52 
"Kel-F,"  IV-31 

"Kel-F"  Alkanes  464,  695,  V-18 
8126,  10157,  12188,  V-19 
Grade  300  and  300-P25,  IV-31, 116 
X200,  V-10,102,103 
Grease  No.  40,  IV-63 
oil,  Grade  No.  1 and  No.  3,  IV-63 
oil,  Grade  No.  10,  IV-63,  V-130,131 
wax  No.  150,  IV-58 
Kellogg,  M.  W. , Co.,  The,  IV-31, 58, 
62,116;  V-10, 18, 19, 102, 103, 130, 131 
Kennecott  Copper,  P.R. -191;  9-31 
Kerosene,  IV-65 
"Kevlar,"  8-46 

Knox  Porcelain  Corp,,  IV-6,100 
Kodak  Co.,  see  Eastman  Kodak  Co. 

Kodak  IRTRAN  1,  8-7,8 
IRTRAN  2,  8-23 
IRTRAN  4,  8-22 
IRTRAN  5,  8-11 
IRTRAN  6,  8-6 
"Koroseal"  5CS-243,  IV-30 
"Kralastic"  BE,  BM,  D,  EBMU,  F,  IV-53 
KRS-5,  IV-2,76 
KRS-6,  IV-2,75 
Kuhne-Libby  Co.,  IV-57 

"Laminae"  4115,  IV-46,120 
4-205,  IV-46,121 
"Laminae"  4232,  V-106,107 

PDL7-627  and  PDL7-650,  IV-46,120 
Laminate  BD-44  and  BK  174,  I.V-47,48 
Laminated  Plastics,  Inc,,  see  Glaatic 
Corporation 

Laminate  Grade  Gil,  8-36 
Laminates  and  impregnated  batts,  see 
filler  or  resin: 

Asbestos-filled  plastics 
"Dacron"-fillcd  plastics 
Epoxy  laminates 
"Fiberglas"  laminates 
Melamine  GMG 
"Nylon"- filled  plastics 
"Orlon"-filled  plastics 
Paper  laminates 
Phenolic  realn  plus  fillers 
Polyester  resin  plus  fillers 
Polystyrene  plus  fillers 
Silicone  resin  plus  fillers 
Lancaster  Glass  Co.,  P.R. -89-92 
Lmcastat  mixed  silicate  glasaaa, 

7352,  7357,  L1957,  L9100,  P.R.-89-92 
Lanthanum  alumlnate,  alngla  crystal, 
National  Lead,  P.R.-65 
Uva,  V-21,75 
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Lead  bromide,  single  crystal,  MIT, 
Crystal  Phys.  Lab.,  P.R.-66 
Lead  chloride,  P.R.-66 
Lead  chloride/lead  bromide,  P.R.-66 
Leather,  sole,  IV-60 
"Lexan,"  General  Electric,  P.R.-177 
Limestone,  P.R.-139 
Limonite,  P.R.-135 
Linde  Air  Products  Co.,  The, 

IV- 1,2,72,77;  V-1, 26-28; 

VI-2,6;  P.R.-2,3,62 

Liquids,  aliphatic,  IV-62,63; 

V- 18,19,130,131 

aromatic,  IV-63,6A;  V-19;  Vl-78-83; 
see  Table  of  Contents  of  the  P.R. 
inorganic,  IV-61;  V-18 
organic,  IV-62-67;  V-18, 19, 20; 

VI-78-87;  see  Table  of  Contonts 
of  the  P.R. 

Liquids,  petroleum,  IV-65,66;  VI-84,85; 
P.R.-195 

silicone,  IV-66,67;  V-20;  VI-86,87 
Lithium  fluorine,  IV-1 
Lithium-nickel  ferrite,  V-137,178 
Litton  Industries,  P.R, -117 
"Loalin,"  IV-36 

Lovell  Chemical  Co.,  IV- 57, 58;  V-16 
"Lucalox,"  General  Electric,  P.R. -23, 24 
Lucent  Products  Ltd,,  VI-66 
"Lucidol,"  P.R. -196 
"Lucite"  HC  202,  V-10 
"Lucite"  ltM-119  and  HM-i40,  IV-34,70 
"Lucite,"  sintered,  IV-34 
"Lucoflex,"  IV-30 

Lucoflex  Plastic  Fabricating,  lac., 
IV-30 

"Lunar ith"  XFA-H4  and  22361,  IV-24, 
25,70 

Lunar  rocks,  Apollo  11  and  12,  P.R. -139 
"Lupersol"  101,  P.R. *>197 
"Lupersol"  130,  P.R. -196 
"Lustrex"  loaded  glass  mat,  IV-41 

3-M  Company,  IV-63;  V-16, 17, 22;  VI-67; 
P.R.-178 

"3-H"  board,  P.R. -170 

3-M  "ScotcUcast"  221,  P.R. -178 

Maaoesla 

Kodak  IRTRAH  5,  P.R.-67;  0-11 
Hit,  LIR,  P.a.-68,69 
Hlnnaapolla  UonayveU,  P.R.-70,7l 
Kagnaaita,  P.R.-13S 
Magoaslum  aluminaea  (spinel),  single 
crystsl.  Union  Carbide,  P.R,-66 
tiot-prssssd.  Coots,  0-12 


Magnesltm-aluminum  silicate 

(cordierite) , multicrystalline, 
Raytheon,  P.R. -67 

Magnesium  carbonate,  pressed  powder, 

P.R. -67 

Magnesium  ferrite  (MIT  samples),  V-138, 
179,207 

Magnesium  fluoride,  IRTRAIJ  1,  8-7,8 
Magnesium-manganese  ferrite  (MIT 
samples),  V-139,140,180,181,208 
Magnesium-manganese-zinc  ferrite  (MIT 
samples),  V~141,182 
Magnesium  manganlte,  V-4,54 
Magnesium  metasilicate,  steatite  fired 
to  clinoensteatlte,  multicrystalline. 
Bell  Telephone  Labs.  F-66,  P.R. -72 
Intern.  Pipe  & Ceramic  TC503,  P.R. -72 
Magnesium  orthosilicate,  multicryst.. 
General  Electric  F-118,  P.R. -73 
F-200,  P.R. -73 

Magnesium  orthosilicate,  Steatlt-Magnesla 
A.G.  Frequanta  M,  P.R. -74 
Magtieslum  oxide,  IV-1;  V-29;  P.R. -67-71; 
8-11 

Norton,  single  crystal,  IV-1;  V-29; 
P.R. -68 

Single  crystals,  Univ.  of  Colorado 
and  MIT,  8-8,9,10 

Magnesium  silicate,  IV-3, 78-82;  VI-34 
Magnesium  titanate  and  plastic  mixture, 
IIV-43 

Magnetite  and  plastic  mixtures,  IV-44,45 
Mallinckrodt  Chemical  Works,  IV-44, 
45,61,62 

Mangaueoe  fluoride,  single  crystal, 
Columbia  Univ.,  P.R. -75 
Maaganese-raagnesium  ferrite  (MIT 
samples,  V-139,140,180,181,208 
Manganese-magnesium-zinc  ferrite  (MIT 
samples),  V-141,182 
Marble  S-303,  IV-13 
Marbon,  Chemical  Div.  of  Borg-Warner 
Corp. , IV-38 

"Marbon"  S Buna  S hardboard,  IV-52 
"Marbon"  S (Code  7206),  S-1  (Code  7253), 
8000  and  9200,  IV-38 
Marco  Cheialcals,  Inc.,  now  Celanese 
Corp.  of  America,  lV-47 
Marco  Resin,  "MR"-21C,  "MR"-23C,  and 
"MR"-25C,  IV-47 
"Harcol,"  IV-65 
Marlnlte,  P.R. -193 
Matkiee  Co.,  V-22,235,236 
"Karklte"  3985,  V-22,235 
"Harkite"  12812,  V-22,236 


"Marlex"  50,  V-10 
Martin  Co.,  The,  VI- 57 
Mass,  loams,  P.R.-143 
Massachusetts  Institute  of  Technology, 
Bio-Kadical  Dept.,  8-33 
Cryogenic  Engineering  Lab.,  V-18 
Crystal  Physics  Lab.,  P.R.-38,39, 
59,63,66,77,78,103-105,106,107, 
109 

Laboratory  for  Insulation  Research, 

IV-1, 2, 5, 11, 12, 26, 37, 41-46, 62, 
64,105;  V-1, 133-136, 138, 139, 
142-158 ,177,179, 180,183-190, 
206-216,239,240,243;  P.R.-44,61, 
63,69,93,102, 110-114 , 115 , 116 
Lincoln  Laboratory,  V-140,141,176, 
178,181,182;  VI-30,31 
Materials  Science  Department,  9-30 
Mechanical  Engineering  Department, 
9-39,40 

Metallurgy  Department,  P.R.-60; 

8- 8,9,10 

National  Magnet  Laboratory  (now 
Francis  Bitter  Natl.  Magnet 
Ub.),  P.R.-192 
Research  Laboratory  for  Elec- 
tronics, 9-30 

National  Magnet  Laboratory  (now 
Francis  Bitter  Natl,  Magnet 
Ub.),  P.R.-192 

Research  Uboratory  for  Electronics, 

9- 30 

Matheson,  9-25 

Mothieson  Chemical  Corp. , see  Olin 
Mathieson 

Mathieson  Plaotic  CY-8  and  CQ-IODH, 
IV-41 

MacDonnell  Douglas,  9-25 
Meat,  IV-60;  P.R.-199 
"Mecoboatd,”  IV-18;  V-82-83 
Melamine-formaldehyde  reaius, 
lV-21,22,112;  V-8,88 
Melamine  GHG,  lV-21,70 
"Keliaac*’  7278  + '’E"  glaae,  IV-22 
"Melmac"  molding  coa^und  1500, 

1502,  IV-22, 112 
'•Melmac  t rcain  592,  IV-21 
"Melmac"  Type  1077  (Ivory  WS  48), 

IV-2;i 

Karcury  compounds,  hoc-prcssad 
mercurous  chloride,  P.R.-76 
mercuric  Iodide,  P.R.-76 
mercuric  sulfide,  P.R.-76 
HsCt-dlalerobttsusena,  VX-77 
Methacrylate  tcsine,  IV- 34, 35 
"Maehocel,"  IV-25 


Methyl  alcohol,  IV-62 
Methyl  cellulose,  IV-25 
Methylstyrene  polymer,  VI-65 
Methylstyrene-styrene  copolymer,  IV-39 
Mica,  Canadian,  IV-13 
Mica,  glass-bonded,  IV~13, 69, 106-108; 

P.R.-153-155 
Mica,  ruby,  IV-13 

Mica  and  glass,  IV-13, 69, 106-108;  V-7,79 
Mica-filled  plastics,  IV-16,17,18,20; 

V- 7 

"Micaramlc,"  V-7 
"Micarta"  No.  254,  IV-18 
"Micarta"  No.  259,  IV-22, 68 
"Micarta''  No.  299,  IV-19,68 
"Micarta"  No.  496,  IV-18, 68, 70 
Mica  Insulator  Co.,  IV-21 
"Milllmar,"  IV-56 

Minneapolis-Honeywell  Regulator  Co., 
P.R.-31,70,71 

Minneapolis-Honeywell  magnesium  oxide, 
ceramic,  P.R.-70,71 
Minnesota  Mining  and  Mfg.  Co.,  now 
3-M  Co,,  IV-63;  V-16,17,22;  Vi-67; 
P.R.~178 

Minnesota  Mining  and  Mfg.  EC-612,  V-1 7 
Minol  A,  9-41 
"Mlssileon,"  V-17 

Mitchell-Rand  Insulation  Co.,  Inc., 
lV-57-59 

Molding  compounds,  XM-3,  IV-20 
301,  V-9.94;  P.R.-168 
"Moly-Sulfidfi,"  VI-45 
Monoisopropyl  bipVienyl,  V-19 
Monsanto  Chemical  Co,,  IV-1S,18,20,22, 
24,30,36,37,41-45,63,64;  V-11,19; 

VI- 78-83;  P.R.-178;  8-34 
Monsanto  L-800  polymer,  8-34 
Monsanto  OS-45,  OJ-59,  and  OS-82,  V-19 
Monsanto  polyitnide  foam,  P.R.-178 
"Moplen"  004  polypropylene,  0-35 
Morse,  Herbert  B. , and  Co,,  V-l6,17 
Morse  200,  V-16 

280,  300,  400,  6060-C,  end  6062,  V-17 
Mullet  oil,  P,R.-197 
Mullite,  V-3}  hot-pressed,  0-2 
iHultifetm  glees,  Corning,  P.R,-96 
Muscovite,  IV-.13 

Nycalax  Corp.  of  America,  IV-13;  V-7,79: 

P.R. -153-155;  9-31 
"Mycalex"  400,  IV-13, 69 
"l^alex"  410,  500,  555,  560,  620, 
P.R.-IS3-155 
"Hycalsx"  1100,  9-31 
"Mycalfis"  2821,  IV-13,106,107 
"Hykroy"^  Grade  3 and  38,  IV-13, 108 
"MyUr"  A,  V-13 


57 


Naphthalene,  IV-15 
Naphthalene,  chloro-,  IV~64 
Narmco  Resins  and  Coatings  Co.,  V-8 
National  Beryllia  "Carberlox,"  P.R.-80 
National  Beryllia  Corp.,  P.R.-31,41, 
80;  8-4;  9-25,26 

National  Beryllia  high-purity  BeP, 
P.R.-41 

National  Carbon  Co.,  Inc.,  V-18; 
VI-48-51;  P.R.-4,50,51,54-57,66, 
101,  189;  now  Dlv,  of  Union  Carbide 
and  Carbon 

National  Lead,  P,R.-65 
National  Lead  LaA103  single  crystal, 
P.R.-65 

National  Research  Corp. , V-3 
Naugatuck  Chemical,  Div,  of  U.S. 

Rubber  Co.,  IV-47,53 
Naugatuck  Laminating  Resin  MP  and 
m,  IV-47 

Neoprene  GN  and  compound,  IV-53 
Neptunite,  P.R.-129 
Niox  polyol,  9-39 

"Niberlox"  5,  20,  100,  8-4;  S’25,26 
Nickel  ferrite  (MIT  samples) , V-133- 
135,142,143,183,209 
Nickel-lithium  ferrite  (MIT  samples), 
V-137,178 

Nickel  oxide,  single  crystal,  P.R.-49 
Nickel-zinc  ferrite  (MIT  samples), 
V-144-157 , 184-190,210-216 
Nitrobenzene,  IV-64 
Nitrobenzene,  meta-di,  VI-77 
Nitrogen,  gas,  V-20 
Nitrogen,  liquid,  V-18 
Nitrous  oxide  gas,  V-20 
"Nomex"  honeycombs,  P.Ro-172;  8-41 
"Nomex"  felt,  8-42 
Nopco  Chemical  Corp.,  P.R.-170 
Nopep  Chemical  polyurethane  foam, 
P.R.-179 

North  American  Aviation  Co., 

P.Rr-42,A3,100 

North  American  Aviation  silicon 
nitride,  pyrolytic,  P.R.-lOO 
North  American  Aviation  trans- 
lucent BaO,  P,R.-42,43 
Norton  Co.,  IV-1,6}  V-3, 29,49; 
P,R,-31,68 

Norton  99. 5X  AI2O3,  P.R.-31 
Norton  7X,  V-3, 49 
Norton  17Z,  V-3 

Norton  Migd  single  crvatal,  P.R.-68 
••Noryl"  GFNS,  SE-1,  JE-l-802, 

8-32,33 


Novamont  Corp. 

"Nylon"  66  and  610,  IV-23 
"Nylon"  FM  10,  001,  IV-23, 113;  V-89 
"Nylon"-filled  plastics,  IV-17 ; 

V-8, 12, 14, 82, 83 


Oil,  HB-40,  IV-63 

Oils,  petroleum,  IV-65,66;  V-19;  VI-84,85 
Olin  Mathieson  Chemical  Corp.,  IV-41;  V-20 
"Opalwax,"  IV-58 

"Orlon"-fllled  plastics,  V-8, 10, 12, 14 
Owens  Corning  C8-262,  57M,  EA63,  EA73, 

X600,  V-6 

Owens-Corning  Fiberglas  Corp.,  IV-11,16, 
22,47,48;  V-6, 8, 13;  P.R.-93 
Owens-Illinois  Glass  Co.,  P.R.-93 
Owens-Illinois  EE9,  EEIO,  mixed  silicate 
glass,  P.R.-93 
"Ozokerite,"  IV-58 

Panelyte,  Grade  140  and  776,  IV-17, 22 
Paper,  Kraft,  V-18 
Royalgrey,  1V-60 

Paper  laminates,  IV-17, 19, 21023, 46;  V-80 

Paraffin,  natural,  IV-58 

Paraffin  wax  132©  ASTM  and  135°  AMP,  IV-58 

"Paraplex"  P13,  IV-48,122 

"Paraplex"  P43,  IV-48;  V-12,111 

"Parowax,"  IV-58 

Particle  boards,  U.S.  Plywood  & Evans 
Products,  P.R,-193 
Pavement,  see  concrete  or  asplialt 
"Pelron"  9420,  9422,  9423,  and  0424,  V-11 
Pennsylvania  Industrial  Chemical  Corp., 
IV-39,50 

"Peanvernon"  glass,  8-20 
Pennwalt  Corp.,  P.R.-196 
Pennwalt  "Lucidol,"  t-butyl  perbenzoate, 
P.R.-196 

Pennwalt  "Lupereol"  130,  2,5-dimethyl- 
2,5-di(t-butylperoxy)  hexyne-3, 

P,R.-196 
"Penton,"  V-16 

"Parfluorodihexyl"  ether,  IV-63 
"Perasfil,"  3256,  IV-50 
"PeriiK)"  potting  compound,  No. 49  and  No.  51, 
No.  51,  IV«49,51 

Petroleum  oils,  IV-65,66;  VI-84,85; 

P. 8.-195 

Phenol-aniliae-formaldehyde  reeins,  IV-20 
Phenol-formaldahyde  resins,  IV-15-19, 
109-111 

Phenol-furfurdahyd®  resin,  IV-19 

Phenolic,  es^pended,  IV-19 

Phenolic  paper  leelnate  JB-1410,  XV-18 


i'-. 
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Phenolic  resin  with  asbestos, 
V-8,84,85 

with  "Dacron,"  V-8 
with  "Fiberglas,"  V-8, 86, 87 
with  "Nylon,"  V-8 
with  "Orion,"  V-8 
Phenolic  spheres,  V-12 
Phenollcs,  IV-15-20, 109-111; 

V-8, 80-87 

Phllco-Ford  Co,,  P.R.-97,98;  8-5, 
U-18;  9-29,40 

Philco-Ford  boron  nitride  yarn  and 
matrix,  8-5 

Phiico-Ford  silica  fiber  composites, 
1-XB-O-M,  P.R.-98 
AS-3DX-176-17,  F.R.-98;  9-29 
AS-3DX,  8-14-18 
Philips  Chemical  Co.,  V-10 
Philips  Petroleum  Co.,  V-19;  9-40 
"Phoresin,"  IV-48 
Phosphate  glasses,  IV-9;  P.R.-77 
Picatlnny  Arsenal,  see  U.S.  War 
Department 

"Piccolastic"  D-125,  IV-39 
"Piccopale,"  Resin,  IV-50 
Pine  board,  P.R.-193 
Pipestone,  V-7 

Pittsburgh  Corning  Corp,,  IV-11; 
V-13,19 

Pittsburgh  Plate  Glass  Co., 

P.R,-94;  8-20,21 

Plaskon  Dlv. , IV-22,23,47,49,123; 
V-112,U3 

"Plaskon"  911,  IV-47 
"Plaakon"  Alkyd  411,  420,  422,  440, 
44 OA  and  442,  IV-49 
"Plaskon"  Alkyd  Special,  Electrical 
Granular,  IV-49, 123;  V-112,113 
"Plaakon"  melasiine,  IV-22 
"Plaskon"  urea,  natural  and  brown, 
IV- 23 

"Plasticell,"  IV-31 
Plastic  Metals,  Div,  of  National 
U.S.  Radiator  Corp.,  IV-43,44 
plastics,  Raytheon,  P,R.-160 
"Plaet-lron"  and  plastic  oixtutiss, 
XV-43,44 

Plata  glass,  P.R.-94 

Plajs  Ccrp.,  iV-35 

"Plexiglass, " IV-34 

"Pliceno"  Cam.  nt,  IV~56 

"Pliobond"  K-JSO-C,  XV-52 

"Pliolite"  *nd  ‘’Pliolito"  GR,  IV-51 

"Pliolit.e"  S3,  S3,  S68  and  S6,  IV-40 


Plywood,  birch,  P.R.-193 
fir,  P.R.-193 

Polaroid  Corp.,  IV-35, 37, 40;  V-11 
Polaroid  Resin  C,  IV-40 
"Polectron"  No,  24,  IV-46 
"Pol leap,"  V-16 
"Poiinel,"  IV-58 
Polyaryl,  9-34 

Polyamide  resins,  IV-23,113;  V-8, 12, 14, 
82,83,89 

Polybutadiene,  8-44,46 
Polybutene,  IV-59 
Polybutyl  methacrylate,  IV035 
Poiy-2-chlorobutadiene-l , 3 , IV-53 
Polychlorostyrenes,  IV-41,42 
Polychlorotr if luoroethylene , IV-31 ,58,63, 
116;  V-10, 102, 103 

Polycyclohexyl  methacrylate,  IV-35 
Polycyclostjrrena,  V-ll 
Polydiallyl  phthalate,  IV-48;  8-43 
Poly-2 , 5-dichlor os tyrene , IV-40 , 42,70 
Poly-2, 5-dichloro8tytene  + fillers, 
IV-42-45;  V-243 

Poly-3, 4-dichlorostvrene,  IV-42 
Polyesters,  IV-46-48, 120-123;  V-ll, 12, 
13,106-111;  8-33,45;  9-34 
Polyester  resin  with  "Dacron,"  V-12, 110 
Polyester  resin  with  "Fiberglas," 

IV- 47, 48;  V-12, 13, 22, 106, 107, 108 
Polyester  reein  with  aluminum  and 

carbon,  8-33 

Polyester  resin  with  "Nylon,"  V-12 
Polyester  resin  with  "Orion,"  V-12 
Polyester  resin  with  phenolic  opjieves, 

V- 12 

Polyethor,  chlorinated,  V-16 

Polyether  sulfonate,  8-47 

Polyethylene,  irradiated,  P,R.-161 

Polyethylene,  IV-27,28,70;  V-10;  P.R.-183 

Polyethylene  DB“3401,  lV-27 

Polyethylene  (effect  of  milling),  IV-28 

Polyathyl  methacrylate,  IV-35 

"Polygles"  O'*-,  IIM2 

"Polyglae"  N,  IV-22 

"Polygias"  P+,  IV-41 

"Polyglas"  S,  IV-26 

"Polyguide,"  P.R.-175 

Polyfmlda  film,  9-J4 

Polylmide  foam,  P,R.-i78 

Polylaide  laminate,  8-25 

Poiyiron  attenuator,  P,R,-167 

Polyleobutylane,  Run  5047-2,  IV-28 

Polyiaobutylevte  B-lOO  + Karbcn  B,  IV-28 

Polyiaobutyloathacrylate,  IV-35 
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Polyner  Corp.,  of  Pennsylvania,  V-17,18, 
205,244;  VI-66;  P.R.-179 
Polymathyl  methacrylate,  IV-34,70;  V-10 
"Polypenco"  Q-200,  5;  VI-66 
Polyphenylene  sulfide,  9-40 
Pol3rphenylquinoxallne,  8-47 
Polypropylene,  Avisun  Corp.,  P.R.-162, 
P.R.-162,163 

Polypropylene,  Novamont  Corp. , 8-35 
Polypropylene,  chlorinated,  9-40 
Polysiloxane  resin,  IV-26,27;  V-9; 
VI-52-57 

Polystyrene,  IV-25-37,117 
Polystyrene,  cast  in  vacuo  and  cast 
in  air,  lV-37 

cross-linked,  IV-39,40,119;  V-11, 

105;  *'1-66;  P.R.-181-182;  8-32 
hydrogenated,  IV-46 
ex-methylstyrene,  IV-37,117 
Polystyrene  + chlorinated  diphenyl, 

IV-  37 

Polystyrene  fibers  Q-107,  IV-37 
Polystyrene  + fillers,  IV-41; 

V- 10, 239, 240 

Polystjorene  foam,  P.R.-188 
Polystyrene  foam  Q-103,  IV-37 
Polyaulfone,  P.R.-189;  9-40 
Polytetrafluoroethylene,  IV-31-33,70; 
V-10, 104;  VI-58-64;  P.R.-166, 

173,174 

Polytetrafluoroathylene  tape,  P.R.-166 
"Polythene"  A-3305,  IV-27,70 
Polytrifluorostyrene,  V-11 
Polyurethane  foams,  Nopco,  P.R.-179 
Sippican,  P.R.-188 
Upjohn,  8-45 
Polyurethane  rope,  8-26 
Polyurethane  sealant  P/N  596927, 
e-39 

Poly,rinyl  acetal,  IV-34 
Polyvinyl  acetate,  IV-33 
Polyvinyl  aicohol-acatatea,  IV-33 
Polyvinyl  butyral,  IV-34 
Poly-N-vinylcarbsaole,  IV-46 
Polyvinyl  chloride  1006,  1018, 

1216,  1408,  W-176,  W-175,  and 
W-176,  IV-30 

Polyvinyl  chloride  -acetate,  IV-28-31 
Polyvinyl  chlorida-acetate 
PUaticizer,  IV- 28, 29 
Poljr/lnyi  chioridea,  IV-2S-31;  V-lOj 
9-33,38 

Polyvinylcyclchaxaoe,  IV-48 
Polyvitvyl  fonaai,  IV-34 
Polyvlnylldeua  & v^yl  chlorides,  IV-31 


Polyvinylidene  fluoride,  AVCO, 

P.R.-161 

Po ly-a-vinylnaphthalene , IV-46 
Poly-2-vlnylpyrldine,  IV-46 
Polyvinyl  resins,  IV-27-46 
Polyvinyltolaene,  IV-37, 117 
Poly-p-xylylene,  IV-37 
Porcelain  No.  4462,  IV-6 
Porcelains,  IV-6, 94 -100;  V-2,3,5, 
21,40,59-61 

Porous  Ceramic  AF-497,  IV-6, 101 
Porous  ceramics,  see  low-density 
alumina,  silica,  silicates 
Potassium  bromide,  IV-1;  9-27 
chloride,  V-1 

dihydrogen  phosphate,  lV-1,73 
Potato  chips,  P.R.-199 
Potatoes,  raw,  r.R.-i99 
Potato  starch,  granular  and  gela 
gelatinized,  P.R.-200,201 
"Primol"-D,  IV-66 
Proctor  and  Gable  Co.,  IV-60 
n- Propyl  alcohol,  IV-62 
"Pryatal,"  IV-17 
"Pyralin,"  IV-25 
"Pyranol"  1467,  1476,  and  1478, 

IV-63,64 
"Pyrex,"  IV-10 

"Pyroceram"  9606,  VI-42;  P.R.-149 
"Pyrotex,"  V-8 

Quantum,  Inc.,  P.R.-180 
Quantum  Radar  tape,  P.R.-180 
Quartz,  fused,  IV-11,104;  V-6, 72,73; 
P.R. -85-88 

Quartz  crystal,  natural,  P.R. -80, 81 
Quartz  fiber,  AS-3DX-1R,  Philco- 
Pord,  P.R, -97;  see  also  silicon 
dioxide  fibers 

Quartz  sand,  powder,  P.R. -135 
"Qulnorgo"  No,  ”'000,  IV-13 
"Qulnterra,"  lV-13 

Radar  tape,  Quantum,  Inc.,  P.R. -180 
Raybeatoe-Manhattae,  Inc.,  V-8, 9 
Raytheon  "Mig,  Co,,  V-3;  P.R.-32,52, 
53,67,100,139,158,180;  8-18,21 
Raytheon  Al20q,  ewlticryatal , P.R. -32 
boron  nitride,  pyrolytic,  P.R. -52, 53 


tmgneslus-alimlnufii  silicate 

(cordlerttc  cerwalc),  P.R. -67  i 

allicon  nitride,  ceramic,  P.R. -I 00;  ^ 

C-21  i 

Raytheon  402B,  V-2  j 

RCA,  9-40  I 
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"Resimene"  803-A,  IV-22 
Resin  (polyester),  EKONCL,  P.R.-166 
Resinous  Products  Div.,  see  Roha  and 
Haas  Co. 

"Resinox"  7334,  IV-20 
"Resinox"  10231,  IV-18,109 
"Resinox"  109G0,  IV-18,110 
Resins,  natural,  IV-55,56 
Rex,  Corp.,  IV-40;  V-11,105 
Rex,  William  Brand,  Div.  of  American 
Erika  (now  Brand-Rex  Co.), 

P.R. -181-183 
"Rexolene"  P,  P.R. -183 
"Rexolite"  1422,  IV-40;  V-105; 

P.R. -181 

"Rexolite"  2101,  V-11 
"Rexolite"  2200,  P.R. -182 
Rezolin,  Inc.,  IV-19 
"Rhyolite,"  P.R. -140 
Robertson,  H.  H.,  Co.,  IV-48,123; 
V-12,19 

"Rocketon,"  V-17 

Rocks,  see  Table  of  Contents  of  the 
P.R. 

Rogers  Corp.,  VI-59-64;  P.R. -184, 185 
Rogers  Corp.  "Durold"  U"  thick 
sheet),  P.R. -184 
"Duroid"  5870  (1966),  P.R.-185 
Rogers  Paper  Hfg.  Co. , IV-60 
Rohm  and  Haas  Co. , IV-30,34,48, 
62,122;  V-12,1U 
Ropes,  plastic,  8-26 
"UoyailE®"  149-11,  M21982-1  Atd 
M22i90,  IV-53 

RTV-ll,  P.R. -176,  RTV-30i,  P.R.-168; 
8-36-39;  RTV-521,  -1602,  -5350, 
S-6538,  P.R,-170}  RTV,  8-42 
Rubber,  butyl  (GR-X),  1V-S2 
Rubber,  cellular,  IV-51 
Rubber,  cyclized,  IV-51, 52 
Rubber,  OR-S  (Buna  S)  atvd  ccsspotuula, 

IV- 52 

Rubber,  Bevea  arki  coapouoda,  IV-51 
P.ubber,  natural,  IV-51 
Rubber,  nitrile,  iy-S3 
Rubber,  silicone,  IV-54,55,126} 

V- 127-129!  P.R.-177 
Rubber  Reeecve  Corp.,  IV-51, 52 
Rubidiuaii  o&ngaaeae  fluoride, 

single  crystal,  HIT,  Crystal 
Physics  Ub., 

Rutger*  University,  School  cf 
Carsaics,  V-4  • 

Rutgere*  wallastonlte  C16,  V-«» 
RutUs,  IV-g,4,7? 


"Rytron"  R4,  9-40 

S-40  and  S-60  resins,  IV-39 
St.  Regis  Paper  Co. , Panelvte  Division, 
IV-17,22 

Salts,  granulated  and  fine  flakes, 
Raytheon,  P.R. -158 
Sand  and  resin  mixtures,  see  epoxy, 
silicone,  etc. 

Sands 

desert,  P.R.-143 

Hoiliston,  P.R. -144 

MIT,  Res.  Lab.  Electronics,  9-30 

quartz,  P.R. -135 

Slatterswille,  P.R. -140 

soil,  IV-14 

Sandstone,  almond,  P.R. -140 

"Santicizer"  9,  IV-15 

Sapphire,  ,rv-?2;  V-1, 26-28;  VI-2-6; 

P.R. -2-4;  9-24 
"Saran"  B-115,  IV-31 
Sauereisen  Cements  Co.,  V-7 
Saueroisen  Cement  No.  1,  V-7 
"Scotchcast"  221,  P.R. -178 
"Scotchply"  Type  1001,  V-16 
"Scotchply"  Type  1002,  V-22;  Vl-67 
"Scotchply"  XPM-107,  V~22 
"Scotch"  tape  No.  39,  V-17 
Seeling  Wax,  Red  Express,  IV-58 
Sealing  compound,  V-17;  8-39 
"Selectron"  5003  + glass,  IV-47 
"Selectron"  5084  monomer,  V-19 
"Selectron"  5084  resin,  V-13 
Selenium,  amorphous,  IV-13 
Selenium,  ttultlcrystalllne,  IV-1 
Service  boards,  John  Hanvllle'a, 

F.R.-158 

Sharpies  Chemicals  Div.,  Penn.  Salt 
Hfg.  Co.,  lV-63 

Shawlnigan  Products  Corp.,  IV-34 
Sheet  Blaes,  P.R. -94 

Shellac,  natural  Zinfo,  pure  C garnet  and 
garnet  dewaxed,  IV-56 
Shell  Chemical  Corp.,  IV-50;  V-16, 116-125; 

VI-68-76;  P.R.-186,137 
Shell  Chemical  "Bpon"  828  PKDA  epoxies, 
P.R. -186,187 

Shell  DevalopKcnt  Co.,  ftf-46-48 
Schell  Oil  Co.,  IV-S6,66 
' 120,  125,  153,  ’..52,  .160,  167, 

l§e- 

lai. 

6167,  rv-55,126 
6181,  X4342,  XV-SS 
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SilasC.lcs  (cont.) 

XF6734,  IV-55 
7181,  IV-55 

RTV-501,  -521,  -1602,  -5350, 

S-6538,  P.R.-166 

Silica,  IV-11,103;  V-70,71;  P.R.-83,84; 
8-12;  9-28 

Silica,  slip-cast,  Brunswick,  P.R.-95 
P.R.-95 

Dynasil,  P.R.-96 

Silica  fiber  corcposites,  P.R.-98,99; 
8-13-18;  9-29 

Silicate  glasses,  IV-9 ,11,101,102; 

V-5, 62-69;  VI-35-43;  P.R. -89-94; 
8-19-21;  9-29 

Silicon,  single  crystal,  intrinsic, 
cubic,  MIT,  Crystal  Physics  Leb. , 
P.R. -78 

Silicon,  single  crystal,  undoped, 

Brovnr  University,  P.R. -78 
Silicon  carbide,  multicrystailine, 
Carborundum,  P.R. -79 
Silicon  carbide  with  BeO,  Kational 

Peryllia  Corp. , "Carberlox,"  P.R. -80 
Silicon  dioxide,  fv'sed,  IV~11,103; 

V-70,71;  P.R.-82-a8 
Silicon  dioxide,  natural  quartz 

mineral.  Fort  Monmouth,  P.R. -80, 81 
Silicon  dioxide,  sintered,  Brunswick 
slip-cast,  P.R, -95 
Brunswick  slip-cast  with  2. 52 
Cr2U3,  P,R.-95 
Corning,  Code  7941,  p,R.-96 
Corning  multiform  glass,  P.R. -96 
Silica  slip-cast,  Dynaaii,  P.R. -96 
Silicon  dioxide  fibara 

Quanta  fiber  sample,  Philco-Ford, 
AS-dDX-lR,  P.R. -97 
Silica  fiber  Cisiapoeltea,  Phtlco- 
Fcrd  1-X8-0-M,  P.R,-98 
A.S-3DS,  P.P.-98;  8-14-18;  9-2- 
Silica  fiber  cotspoaiiea, 

Whittaker  Corp.,  P.R-99;  8-*i, 
9-42-44 

Stlie^a  fiber,  aillcone  coated, 

Raytheon  Co . , 8-18 
St.\lcc>n  dioxide  glaaeea 

''Attcrail"  (clear,  craoelucent), 

P.R. -82 

Coming  7940,  P R.-83 
Oynaell  4000,  P.R. -84;  9-28 
G.E.  101,  clear,  P.R.-8S-3? 
'*SpecEroBiI“  A,  P.E,-S8 
''Speetroeil"  8,  P,R,-S6 
"Vicreoeil,'*  optical  grade,  P.s,-S0 


Silicone  dioxide  glasses  (cont.) 

"Vitreosil,"  commercial  grade,  P.R. -88 
Silicon  dioxide,  mixed  silicate  glasses, 
see  also  Glass 

Corning  Lab.  No.  119BUC,  P.R. -89 
Cor^^ing  Lab.  Code  1723,  P.R. -89 
Lancaster  735-,  7357,  L1957,  L9100, 

P.R. -89-92 

Owens-Corning  X004,  P.R. -93 
Owens-Illinois  EE9  and  EEIO,  P.R. -93 
Pittsburgh  Plate  Glass  Co. , Plate 
Glass,  P.R. -94 
Silicone  nitride,  ceramic 
Admiralty  Labs.,  P.R. -100 
AFML,  8-22 

G.E.  128-2,  129-1,  9-30 
Raytheon,  P.R. -100;  8-21 
Union  Carbide  & Carbon,  P.R. -101 
Silicon  nitride  + beryllium  oxide,  8-4 
Silicon  nitride,  pyrolytic,  P.R. -100 
Silicon  nitride  alloy,  V-6,79 
Silicone  alloys  C-1147  and  C-1323,  V-9 
Silicone  fluids 
DC  XF-6620,  V-20 
SF96-40,  IV-67;  VI-86,87 
SF96-100  and  SF96-1000,  IV-67 
DC200  and  DC500,  IV-66 
DC550  and  DC710,  IV-67 
Silicone  glass  leninates,  IV-26,27; 

V- 9, 93-95, 100, 101;  VI-56,57 
Silicone  grease,  V-20 
Silicone  laminate  DC2105,  V-9, 94 
Silicone  laminate  IX:2106,  V-9, 95 
Silicone  laminates,  8-33 

Silicone  molding  compound  XM-3,  IV-26 
SlJicone  reein  DC301,  V-9, 94 
Silicone  resin  DC996  and  DC  2101,  lV-26 
Silicone  resins,  IV-25-2?;  V-9; 

VI- 52-57;  8-28 

Silicone  resins  with  asbestos,  V-'9,.96,97 
Silicone  resins  with  "Fiberglas,"  V-9, 
93-95,98-101;  VI-56,57 
Silicone  rubber  SE-450,  IV-55;  V-X27 
SE-555,  tv-55 
SE900,  P.R. -177 
SE-977,  rV-55;  V-129 
RTV-ll,  P,R.-176 

Silicone  rubber's,  IV-54,5S,l46;  V-127-129; 

P.R. -176-177;  9-37 
Siiieon*  varnish,  i'V-26;  V-18 
Silver  iodide,  prsfssed  powder,  MIT,  Lab. 

lasc  Re«.,  P.R. -102 
Sinterad  silicon  dioxide,  P.R. -93,96 
“Siotox,”  V-3 

Slppican  Corp.,  Ths,  P. 8.-158,188,192;  8-41 
SippicjMT  polyityreite  foaa,  F.R.-189 
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Sippican  polyurethane  foam,  P.R.“188 
Sipplcan  service  boards,  P.R.-i58 
Snow,  IV- 1 
Soap,  IV-60 

Socony  Mobil  Oil  Co.,  Inc.,  17-57,58 
Formerly  Socony-Vacuum  Oil  Co.,  Inc 
Soda  silicate  glass,  MIT,  Lab.  Ine. 
Res.,  P.R.-93 

Sodium  chloride,  IV-2;  P.R.-103 
Sodium  chloride,  aqueous  solutions, 

IV- 61 

"Solithane"  No.  1;  1-40 
Southern  Alkali  Corp.,  IV-48 
"Spectroail"  A,  P.R.-88 
"Spectrosil"  B,  P.R.-88 
Sperry  Gyroscope  Co. . V-18 
Spinel,  P.R.-66;  8-12 
Spodumene,  P.R. -130-132 
Sponge  Rubber  Products  Co.,  IV-19, 
31,52 

Sprague  Electric  Co.,  IV-39 
Spruce  Pine  Mica  Co,,  V-7 
Stance  Distributors,  Inc.,  IV-65,66 
Standard  Oil  Co.  of  N.J.,  IV-58 
Standard  Oil  Development  Co.,  see 
Enjay  Co.,  Inc. 

Steak,  b-ef,  IV-60;  P.R.-199 
Steatite  bodies,  IV-3,4,78-87; 

V- 4, 55-57;  VI-34;  P.R.-72-74 
Steatite  Body  7292,  IV-4,83 
Steatite  Type  303,  400,  410,  and 

452,  lV-3, 84-87 

Steatlt-Magnesia  A.G.,  P.R.-32,74 
Steatit-Magnesia  A-18,  P.R. -32-33 
Steatit-Magneels  Frequenta  M,  P.R. -74 
Sterling  Varnish  Co,,  The,  V-18 
Starling  M50  varnish  on  paper,  V-18 
Strontium  fluoride,  single  crystal, 
MIT,  Crystal  Physics  Lab.,  P.R.-l 
P.R. -106, 107 

Strontium  tltanate,  IV-5 
Strontium  titan,  a and  plastic 
mixtures,  lV-43 

Stupakoff  Ceramic  and  M£g.  Co. , 
IV-6,101}  ¥-3,4,50,51 
Dlv.  of  the  Carborundum  Co. 
Stupakoff  1510,  V-3,S1 
1540,  V-3,50 
15s2E,  V-3 
154 2P,  V-3,50 
1550,  V-4, 50 

"Stveast"  HIK,  LoS  and  TPM-3 > V-U 
"Stycast."  2651-40RQ,  8-40 
"Stypol"  ibB  reoiu,  IV-46,123;  V-110 
"Stypol"  16C  roain,  IV-48 
"Stypol"  16D  realu,  lV-48;  V-la 


"Styraloy"  22,  IV-38 
"Styramic"  No.  18,  IV-37 
"Styramic"  HT,  IV-42,43 
Styrene  copolymers,  crosslinked,  IV-39, 
40,119;  V-11,105 

Styrene  copolymers,  linear,  Iv-38,39, 
118,119 

Styrene  dimer,  IV-64 
Styrene  N-lOO,  dry  and  saturated  with 
water,  IV-64 

Styrene-acrylonitrile  copolymer,  IV-38, 
53,138 

"Styrofoam"  103.7,  IV-37 
"Styron"  C-176,  411-A,  475,  666  and 
671,  IV-36 
Suet,  IV-60 

Sulfur,  crystalline,  IV-2 
sublimed,  IV-2 
"Supramica"  500;  V-7, 79 
1100,  S-31 

"Sylgard"  182,  184,  D92.007,  P.P.-168 
188,  8-27 

Syncor  Products  Co.,  V-6 
Synthetic  baa.dt,  P.R. -139 

"Tam  Ticon"  B,  BS,C,  MC,  and  S,  IV-4,5,43 
"Tam  Ticon"  T-S,  T-L,  and  T-K,  IV-4 
Tantalum  oxide,  cerendc,  Ciba  powder, 
fired  at  Lab.  Ine.  Res.,  MIT,  P.R. -108 
Taylor  Fibre  Co.,  17-18,27,111 
Taylor  Grade  GGG,  IV-18,111 
Grade  GSC  and  GSS,  IV-27 
Tea,  powder,  P.R, '-202 
"Tedler,"  8-28 

"Teflon,"  17-31-33,70;  V-24,104;  VI-58-64; 

P.R. -173-174 
"Teflon"  9033,  P.R. -174 
"Teflon"  FEP  (1963),  P.R. -173 
"Teflon"  TFE  (1964),  P.R,-173 
"Teflon"  TEF-7  (1964),  P.R.-17? 

"Teflon"  TFE-&C  fl964),  P.R. -173 
"Teflon"  T-lOO,  P.R. -174 
"Teflon"  lOOX,  P.R. -174 
"Teflon"  TFE  7A,  8-29 
PFA  TE9704,  8-29 
TFE  FEPlOO,  8-30 

"Teflon"  + calcium  fluoride,  IV-32;  V-IC 
"Teflon"-coated  membrane,  9-32 
"Teflon"  flberglas  laminates 

GB-112T;  IV-31,32;  V-104;  P.R. -164 
FLUORGU3  E,  P.R. -16? 

Duroide,  Vl-62-64;  P.R. -184,185 
Cuatoffl,  9-36 

"T«£loo"-fu«ed  quarts  l&iaiudte,  9-40 
"Tafsel,"  9-40 

Telllte  Corporation,  P.R. -188 
Tellito  3A,  P.R.-188 


"Tenite"  I 008A  H2,  M,  MH,  S,  tnd 
and  S4,  IV-24 

Tennessee  Eastman  Corp, , IV-24 
Tennessee  Marble,  Inc.,  IV-13 
Teresso  V-78,  P.R,-195 
Terphenyl,  meta-,  nona-,  ortho-,  and 
para-,  IV- 15 

Terphenyls,  chlorinated,  IV-64 
Tetrachloroethylene,  IV-62 
Tetra  alkyd  silicate  easter,  V-19 
Texas  Instruments,  infrared 
windows  TI-20,  TI-1173,  8-43 
Thallium  bromide,  IV-2,75 
Thallium  bromide-chloride,  IV-2,75; 
P.R.-109 

Thallium-bromide-iodide,  IV-2,76; 
P.R.-109 

Thallium  chloride,  V-1;  P.R.-109 
Thallium  fluoride  ^ressed  powder, 
P.R.-109 

Thallium  iodide,  IV-2,74;  P.R.-1C9 
Thermal  American  Fuaed  Quartz  Co. , 
P.R.-88 

Thermoplastic  Composition  1766  EX 
and  .3738,  IV- 58 
3767A,  IV-59 

Thiokol  Chemical  Corp.,  IV- 54;  9-40 
"Thiokoi"  Tupe  FA,  PRI  and  ST,  lV-54 
Thorium  oxide,  ceramic,  Ztrcoa, 
P.R.-110,112 

MIT,  Lab.  Ins.  Res.,  P,R.“113,114 
Thymol,  9-36, 37 
T1  Pure  R-200,  IV-4 
TltauaV*’!  ceramics,  lV-5,6 
Titanla  and  titanium  bodies,  IV-4 -6, 
88-93 

Titanium  Alloy  Mfg,  Oiv, , Katioaal 
Lead  Co.,  IV-4, 5, 42, 43 
Titanium  dioxide,  rutile,  IV-2,4,77 
Titanium  dioxide  ceramics,  IV-4, 5 
Titanium  dioxide  + plastic  mixtures, 
IV-33,42 

Tobf  Deutsehoann,  VI-78-83 
Toluene  eulfonamidea,  alxturee  of 
ortho-  and  paraieoeere,  IV-15 
Topaz,  P. a. -133, 134 
"Totion"  2000,  4000,  4103,  4203. 

, 9-32,33 

Tourstallna,  P.S.-134 
"Tratieil''  Oil  IOC,  IV-&5 
Trichlorobenseocs,  mixture  of  iso- 
marie,  rv-64 

Triehioronaphthelenes,  mixture  of 
iftcttsric,  IV-64 

i a-Trinitrotoluine  and  caapootids, 

^ IV-15;  9-41,42 

Si 


"Tritonal,"  9-41, a2 

UDP  333  Liquid,  P.R.-197- 
■’Ultron"  Wire  Compound  UL300,  UL1004, 
and  UL24001,  IV-30 
Union  Carbide  & Carbon  Corp.,  V-18; 

P.R. -4, 50, 51, 54-57, 66, 101, 180, 181; 
9-24,26,27,42 

Union  Carbide  boron  nitride, 

hot-pressed.  Grade  HD0056,  HD0086, 

HD0092,  ED0093,  HD0094,  IIBN,  KBR, 
P.R.-54-57 
HBC,  9-26,27 
cold-pressed,  P.R. -57 
pyrolytically  deposited, 

"Boralloy,"  P.R. -50, 51 
pyrolytic  laminate,  P.R. -54 
Union  Carbide  magnesium  aluminate 
(spinel),  P.R. -66 

Union  Carbide  "Polysulfone,"  P.R. -189 
Union  Carbide  sapphire,  P.R. -4;  9-24 
Union  Carbide  potassium  bromide,  9-27 
Union  Carbide  silicon  nitride, 
ceramic,  P.P.-lOl 
Union  Carbide  R-63  Varnish,  V-18 
Upjohn,  8-43-45 

Urea-formaldehyde  resins,  IV-23 
U.S.  Army  Engineering  Research  and 
Dev.  Lab.,  Fort  Belvolr,  Va., 

IV-2, 74-76;  Vl-77 

U.S.  Army  Rea.  and  Dev,  Labs.,  Fort 
Monmouth,  N.J.,  P.R. -80,81 
U.S.  Bureau  of  Fisherlea, 
mullet  oil,  P.R. -197 
U.S.  Ceramic  Tile  Co.,  see  DUmonite 
Products  Dlv. 

U.S.  Gasket  Co.,  IV-32,33 

U.S.  Industrial  Chemical  Co.,  IV-62 

U.S.  National  Bureau  of  Standards, 

IV-40;  P.R. -20 

U.S,  Peroxygsn  Dlvialot'.,  Argus  Chemical 
Corp.,  P.R. -19 7 

U.S.  Peroxygen  USP  333  Liquid,  P.R. -197 
U.S.  Polymeric  Cheateala,  Inc,,  V-9 
U.S.  Rubber  Go.,  lV-31,40,52,53,56 
U.S.  SonlCB,  P.R. -75 
U.S.  Sonlcs  magneBlum 
taulticrystal,  P.R. -75 
U.S.  Stoneware  Co.,  The,  V-21,51; 

Vl-20,21;  P.R. -34, 35 

U.S.  Stonewsre  Al^Og,  A-212,  A-216,  A‘3l2, 
610,  Scd.  3050V,  P.R, -34, 35 
U.S.  IJar  Departmesrt,  Picatlnny  Arsenal,  lv-15 
IV-15;  9-41,42 
UranltiSi  oxide  powder,  9-31 
Uretluiue,  ee®  polyurettiane 


Vanadium  oxide,  pressed  powder,  P.R.-llA 

Varnished  glass  cloth,  V~18 

Varnished  linen  tape,  V-17 

Varnished  paper,  V-18 

"Vaseline,"  IV-65 

"Vibron"  140  and  141,  IV-40 

Victor  Chemical  Works,  IV-48 

Vinyl  film,  9-53 

"Vinylite"  QYNA,  VG-5544  and  VG-5901, 

IV- 28 

"Vinylite"  VG-5904,  VYHH,  VYNS,  and 
VYNW,  IV-29 

"Vinylite"  VU-1900,  IV-29, 70 
2-Vinylpyridlne-8tyrene  copolymer, 

IV-46 

"Vistawax,"  IV-59 
"Viton,"  8-30 

"Vitreosil,"  commercial  grade, 

P.R.-88 

"Vitreosil,"  optical  grade,  P.R.-88 
VUL-CUP,  P.R.-196 

Wallace  & Tiernan;  Inc.,  P.R.-197 
Wallace  & Tiernan  "Lupersol"  101, 

2 , 5-dimethyl-2 . 5-di(t-butyl- 
peroxy)  hexane,  P.R.-197 
War  Dept.,  Picatinny  Arsenal,  sea 
U.S.  War  Department 
Water,  conductivity,  IV-61 
Wax  3760,  IV-59 

Wax  Compound  F-590  and  No.  1340, 

IV- 59 

Wes  S-1167  and  S-1184,  IV-S9 
Waxes,  IV-38-59;  V-16,17 
Weber,  Nermsnn,  and  Go.,  IV-51 
"Wasgo"  At- 300,  V-4,S?. 

"Weego"  AL-1009,  V-4 
Western  Gold  & Platinum  Works, 

V- 4,52j  P.R.-36,37 

Waatern  Gold  A Platinum  alumitnjs  oxida, 
At-300,  At-300  (asodified),  At~400, 

At- 500  (multicryst.),  AL-995, 

AL-i0O9,  P.R.-36,37 
Wsetioghouae  Electric  Corp.,  Sesesteh 
Labs.,  IV-18,19,22 

Wbittekar  Corp.,  P,a,-99;  8-13,45-47; 
9-42-44 

Wltittaker  silica  fiber  coapo«ic«e, 
F.R.-99;  9-42-44 
Witco  Chealeal  Co.,  8-47 
Wollaatonite,  V-A,53 
Wood,  IV-59;  r.R.-193 
Wood,  birch  plywod,  Sippicen,  P,R,-193 
tlr  plywood,  Sippicsn,  l\R.-193 
Kirldita  board,  Sippican,  P«R.-193 


Ytterbium  ferrite,  VI-28-31 
Yttrium  oxide,  ceramic,  Zircoa, 
P.H.-116 

Yttrium  oxide,  single  crystal,  MIT, 
Lab.  Ins.  Res.,  P.R.-115 

Zinc  ferrite  (MIT  samples) , V-158 
Zinc-magnesiura-manganese  ferrite 
(MIT  samples),  V-141,182 
Zinc-nickel  ferrite  (MIT  samples) , 
V-144-157 

Zinc  oxide,  single  crystal,  Airtron 
Div. , Litton  Industries,  P.R.-117 
Zinc  selenide,  8-22 
Zinc  sulfide,  8-23 
Zinsser,  Vta.  and  Co.,  IV-5.5,56 
Zircoa  ceramics; 

"C,"  P.R.-118 

Thorium  oxide,  P.R. -110-112 
Y'-790,  P.R. -64 
Y-904,  P.R. -119 
Y-1362,  P.R. -120, 121 
"Zircolite,"  ceramic,  P.R, -122 
Zi.-con,  P.R. -3  23-125 
Zirconia, 

Zircoa  "C,"  Y-904,  Y-1362, 

P.R. -118-121 
"Zircolite,"  P.R. -122 
Zirconium  oxide  ceramics,  see  Zirconia 
Zirconium  silicate  (zircon), 

ceramic,  IV-6,94,95;  V-5, 59-61 
single  crystal,  P.R. -123-125 
"Zltex,"  P.R. -106 
Zophar  Mills,  Inc.,  IV-59 
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